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Over the past 75 years Drakenfeld has developed an 
unusually fine line of high-quality coloring materials for 

all divisions of the claywares industry. Each new color is 
carefully laboratory-checked against specifications to insure 
Overglaze Colors our customers of maximum uniformity and true color. 


Body, Slip and Glaze Stains 


Oxide Colors Let us help reduce rejects and speed your production— 
with colors that are easy to work and can be depended 
upon to fire properly. Our technologists will gladly work 
Squeegee Oils and Mediums with you in formulating colors to satisfy any 
requirements for regular or special production items. 

A letter outlining your problem will receive prompt 
analysis and reply. Write Drakenfeld today. 


Prepared Art Glazes 


Gold, Silver, Platinum and Lustre 
Preparations 


Metallic Oxides and Chemicals 


YOUR PARTNER IN SOLVING COLOR PROBLEMS 


B. F. DRAKENFELD & CO., INC., 45-47 Park Place, New York 7, N. Y. 
Factory and Laboratories: Washington, Pa. 


Pacific Coast Agents: 
Braun Corp., Los Angeles 21... Braun-Knecht-Heimann Co., San Francisco 19 
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THE SCIENTIFIC COUNTER- CURRENT RAPID BATCH 


[mprove Man-Hour Productivity with 


| Exclusive Lancaster Mixer Combination... 
COUNTER-CURRENT MIXING with BALANCED MULLING ACTION* 


HE “‘Lancaster’’ combination of counter-current mix- Let us recommend the “Lancaster” Mixers best suited 
ing with balanced mulling action provides depend- to your needs. Write today—no obligation. 
able uniform nmrixing that reduces rejects ... rapid mix- 
ing action that produces more batches per hour .. . pre- 
cision blending that may result in savings of expensive * Lancaster Mixers are promoting the 
ingredients . . . mechanical efficiency that minimizes successful preparation of formulas for 
maintenance. The sum total of these “Lancaster” ad- . 
vantages is improved man-hour productivity. mica p roducts. 
The “Lancaster” Mixer alone offers you this scientific 
combination of counter-current mixing with balanced 
mulling action. In the “Lancaster,” mixing is con- 
ducted by counter-current action on a horizontal plane 
to avoid segregation. No “dead spots” are created. 
The entire batch receives uniform and intensive mixing- 
mulling action. 
“Lancaster” Mixers mix fast...clean quickly. Their 
rapid, dependable, uniform performance helps produce 
better results from further processing operations. 


“Lancaster” Mixer, Symbol EMG. Closed pan type, 
fitted with full batch stationary hopper. 


Illustration shows how material is conveyed by clock- 
wise rotation of mixing pan and deflected by sta- 
tionary side wall plow into the path of counter Clock- 
wise rotating plows and muller which are established 
off-center of pan diameter. 
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2 HELPFUL CONSTRUCTION FEATURES 
OF LANCASTER MIXERS 


1. Unique Central Discharge Valve Promotes Quick, Clean Dis- 
charge .. . Easy, Rapid Cleaning. 


2. Flexible Mixing Tool Equipment Balances the Action to 
the Formula. 


A mixing star equipped with a 
combination of two plows and 
one straight side muller. 


The central discharge valve fully 
opened. Note the absence of any 
working parts in the path of the 
discharging batch. 


A mixing star 
equipped with a 
combination of 
two plows and 
two straight side 
mullers. 


The central discharge valve in closed 
position. This valve plate forms part 
of the pan bottom. 


“‘Lancaster’’ Mixers are being successfully 
used for more than 30 diversified mixing 
processes including precision formulas for:~ 


Abrasives 
Catalysts © 


Powdered Metals: 
efractories—including 
Chemica Refractory Mortars 


Cement Mc 


mixing star equipped A _ mixin star 
with two plows and two equipped with 
bevel side mullers. three plows. 


BRICK MACHINERY DIVISION 


LANCASTER, PENNA., U.S.A. 
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An Exceptional 
for Research Scientists 


One of America’s largest organizations engaged in 
conducting research for industrial corporations and 
governmental agencies is expanding its present staff 
of 300 people. 

Research-minded engineers and scientists, who can 
measure up to this organization's high standard, are 
invited to investigate the wartime and postwar 
opportunities of the Armour Research Foundation. 


Impor:ant work of challenging interest is open to 
scientists in the following fields: 


Physics Automotive Engineering 


Chemistry Chemical Engineering 
Metallurgy Electrical Engineering 
Ceramics Mechanical Engineering 
Electronics Civil Engineering 


Men and women who can be released from present 
duties and meet the above qualifications are assured 
salary and opportunity commensurate with ability. 
And, future research commitments promise postwar 
ermanence. If you are interested, please write 
immediately. 


j Applications are also invited from scien- 
tists who are on leave of absence from ( 
\ educational institutions for the duration. 


ARMOUR RESEARCH FOUNDATION 
34-A West 33rd Street, Chicago 16, Illinois 


HARROP 
On plant design, kiln 
construction, produc- 


tion, equipment, control 


and firing problems. 


Harrop offers the ceramic industry a com- 
plete engineering and technical service, 
specializing in the development of modern 
manufacturing methods and equipment to 
effect maximum economy and efficiency of 
plant operation. Consult Harrop about all 
of your ceramic problems. 


HARROP 


CERAMIC SERVICE CO. 
35 E. Gay St., Columbus, Ohio 
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—retain their 


advantages under 
varying conditions 


Semi-Vitreous Ware | 


DIVERSIFIED CONDITIONS in firing 
ceramic products do not impair the 
performance of “Carbofrax”’ setter 
tile. You consistently get these 
benefits: 


® Greater Capacity. The higher 
hot strength of “Carbofrax” permits 
use of thinner setters. This increases 
the number of tile per car or bung 
and boosts your production. 


® Fewer Rejects. Even after long 
service, ‘““Carbofrax” setters remain 


clean and free from excessive warp- 
age. Ware rejections due to warping 
and discoloration are materially 
reduced. 


® Lower Fuel Consumption. With 
a thermal conductivity 11 to 12 
times that of fireclay, ““Carbofrax” 
setters allow you to attain working 
temperatures with lower heat input. 
Heat distribution, too, is improved. 
And because of the thinner section 
setters, you waste less heat on the 
dead load of refractories. 


Steatite 


Vitrified Hotel Ware 


@ Reduced Setter Cost. “Carbo- 
frax”’ is mechanically and thermally 
strong. Freedom from sagging and 
resistance to cracking assure long 
life. 


REMEMBER “‘Carbofrax”’ and its op- 
erating economies the next time you 
order setter tile. The Carborundum 
Company, Refractories Division, 
Perth Amboy, N. J. 


“Carborundum” and “Carbofrax” are registered 
trade marks of—and indicate manufacture by 
— The Carborundum Company. 


District Sales Branches: Chicago, Philadelphia, Detroit, Cleveland, Boston, Pittsburgh. Distributors: McConnell Sales & Engineering Corp., 
Birmingham, Ala.; Christy Firebrick Company, St. Louis, Mo.; Harrison & Company, Salt Lake City, Utah; Pacific Abrasive Supply Com- 
pany, Los Angeles & San Francisco, California; Denver Fire Clay Company, El Paso, Texas; Smith-Sharpe Company, Minneapolis, Minn. 
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PYROMETER TUBES AND INSULATORS 
COMBUSTION TUBES AND BOATS 
GAS ANALYSIS TUBES 


BEAVER FALLS 


McDANEL REFRACTORY PORCELAIN COMPANY 


Manufacturers of 


LABORATORY GRINDING JARS 
PORCELAIN MILL LININGS 
PORCELAIN GRINDING BALLS 


PENNSYLVANIA 


ELEPHANT 


BORAX 


A N D E O R A Cc D REG. PAT. OFF. 


_ GUARANTEED OVER 99.5% PURE 
AMERICAN POTASH & CHEMICAL CORPORATION 


122 E. 42nd Street, New York 


REG. U.S. PAT. OFF. 


INDUSTRIAL CERAMIC PRODUCTS, Inc. 


MANUFACTURERS 
PINS CONE PLAQUES STILTS 


COLUMBUS 8, OHIO 


WANTED TO BUY 


English China and Ball 


TALCS 


HEATING ELEMENTS 
CERAMIC BODIES 
SAGGER USES. 


October 1933 Journal 


AMERICAN CERAMIC SOCIETY 
2525 N. High St., Columbus, Ohio 


Ceramic Specialties Include 


Whiting : Paris White : Magnesite 
Cornwall Stone : Barium Carbonate 
Zinc Oxide : Enameling Clays: Etc. 


HAMMILL & GILLESPIE, INC. 


Importers since 1848 
225 Broadway New York 


GOOD NAME TO REMEMBER 


NOW AND AFTER THE WAR! 


By. 
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Run HARSHAW Ground Coat 


Smooth out 
YOUR PRODUCTION WRINKLES 


@ The demand for lighter applications and better appearance, 


coupled with today’s production problems, makes it necessary to 
have better grounds. Cobalt Ground Coats are not spectacular 


but like the infantry they are essential for most operations. 


HARSHAW 
Research on grounds at Harshaw has continued without interrup- oe 
tion . . . Harshaw supplies blends that bond early and yet do not 
overfire easily. More than a year’s production experience with these 
new grounds has confirmed their better overall firing range and bond. 

SEND FOR 


32 page book listing Industrial Chemicals 
72 page price list of Laboratory Chemicals 


HARSHAW CHEMICAL 


-- 1945 East 97th Street, Cleveland 6, Ohio 
BRANCHES IN/ PRINCIPAL CITIES 
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CORHART* 
ELECTROCAST 
DOES A GOOD JOB- 


PLUS! 


N July 3, 1941, one of our customers started operation of a 

new Corhart balanced tank, melting flint bottle glass. After 
860 days and 62,559.19 tons, the tank was shut down (on Nov. 11, 
1943) for a 13-day partial repair. 


At the time of this shutdown, the tank had produced 142.18 tons of 
glass per square foot, which in itself is a good record. 


After the tank had cooled, however, careful inspection showed that 
the Corhart sidewalls and throat could be left intact for another 
campaign by overcoating at the metal line and making repairs to the 
superstructure. These repairs were made and the tank was started 
up again Nov. 25, 1943. 


The operating data for the whole of the first period and for the sec- 
ond period up through May 31, 1944, is as follows: 


Melting Area Total Days Total Operating Idle Total Tons Tons of Glass 
440 Sq. Ft. Life Days Days Flint Glass Per Sq. Ft. Per Life 
7/3/41 to 11/11/43 860 844 16 62559.19 142.18 
Down Period 13 
11/24/43 to 5/31/44 | 

TOTAL 1049 1030 32 78172.77 177.66 


We will report to you, later, as to the outcome of this complete 
two-run campaign. As things appear now, we will be unable to give 
complete details until sometime in the first half of 1945. 


Corhart Refractories Company, Incorporated, Sixteenth and Lee 
Streets, Louisville 10, Kentucky. 


*Not a product, but a registered trade-mark. 
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CORAART 
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Ceramic Abstracts Section 
Compiled by 
THE AMERICAN CERAMIC SOCIETY 


ABSTRACTERS 
A. A. Ayars M. V. Condoide Max Hartenheim G. A. Kirkendale Alexis Pincus M. A. Schwartz 
L. R. Barrett P. S. Dear F. G. Heck B. B. Lane M. E, Poor A. B. Searle 
W. R. Beck W. D. Foster R. A. Heindl E. D. Maher Katherine Reed H. E. Simpson 
A. C. Bevan V. D. Fréchette M. Hoseh R. W. McAllister H. K. Richardson Hans Thurnauer 
V. L. Bosazza R. A. Gregory F, J. Hurlbut E. H. McClelland Margaret Roach C. Wentworth 
R, G. Capell P. Grodzinski G. M. Hutt E. C. Pierce B. C. Ruprecht Samuel Zerfoss 


PERIODICAL REFERENCE: 


The name of the periodical appears in italics, followed by the volume (bold-faced), 


issue number (in brackets), page numbers, and year (in parentheses). 


Vol. 23 


September 15, 1944 


No. 9 


Abrasives 


Abrasive-liquid blast produces hone finish. E. H. 
Epp_er. Product Eng., 15 [7] 468 (1944).—E. describes a 
new surface cleaning and finishing method that consists in 
discharging an emulsion containing a finely powdered 
abrasive against metal surfaces at high velocity by means 
of compressed air; the process is called ‘‘vapor blasting” 
or “liquid honing.’’ The metal surface assumes a fine 
etched appearance. The abrasive used in the liquid is a 
decomposed siliceous rock of a fineness of 80- to 2500- 
mesh. Tolerance control is maintained by varying the 
proportions and mesh of the abrasive. Besides the 
more thorough cleaning obtained with this method than 
with dry sandblasting, the principal additional effect is 
the removal of all foreign particles from the surface, thus 
improving resistance to corrosion; the coefficient of fric- 
tion of such a surface is also reduced. The emulsion is 
made up with water and sprayed through a nozzle. o 

M.Ha. 

Automatic measuring on grinding machines. ANON. 
Ind. Diamond Rev., 4 [44] 143-48 (1944).—Two nomo- 
grams are given to show the amount of time spent in 
measuring during grinding when using gap gauges and 
micrometers. Three methods are differentiated: (1) 
measuring by instruments with feelers or test indicators, 
(2) measuring by fixed-limit gauges, and (3) measuring by 
instruments in connection with the grinding wheel to be 
trued with a diamond. Examples for the methods, based 
mainly on German instruments and machines, are given. 
Bibliography. EG. 

Correct setting of truing D. KoGaANno- 
vitcu. Ind. Diamond Rev., 4 [43] 128 (1944) —Mis- 
used truing tools are illustrated. K. recommends the 
following diameters of shanks in proportion to the size of 
the diamond: up to 1 carat, a shank diameter of 5/16 
in.; up to2 carats, 3/gin.; up to 3 carats, 7/16 in.; and up 
to 5 carats, 1/2 in. 

Diamond wear gauge. Anon. Ind. Diamond Rev., 
[44] 151-52 (1944).—A gauge to indicate the amount of 
wear consists of an indenter, a measuring microscope, a 
cylinder indentation locator, and a polishing template. 
The instrument permits making measurements on the 
inside surface of a cylinder with a minimum diameter of 
27/32 in., on a flat surface, on the outer surface of cylinders 


down to !/3-in. diameter, and on spheres down to 1/,-in 
diameter. Measurements are possible at any distance 
on the cylinder inside up to 10 in. from the free end. Mce- 
Kee Wear Gauges are made by the American Instrument 
Co. (U. S. Pat. 2,233,403). The gauge is referred to in 
Ger. Pat. 522,213 protecting a similar principle. P.G. 

Face angles of the Knoop hardness indenter. P. 
GropzinskI. Ind. Diamond Rev., 4 [42] 102 (1944).— 
Published data make it easier for the diamond polisher to 
produce the prescribed elongated pyramid. The included 
angle between two faces is found to be 88° 15.8’ and be- 
tween the other two, 88° 24.8’. See 
Ceram. Abs., 18 [11] 307 (1939). 

Grinding-wheel quality improved by maine air. 
I. C. BAKER. Heating & Ventilating, 41 [6] 55-56 
(1944).—B. describes the system installed in the plant of a 
Midwest grinding-wheel manufacturer for controlling 
the moisture and temperature of the air. Plastics used 
in the manufacture of the wheels are sensitive to changes 
in air conditions, and unless humidity i is controlled, finished 
products will not pass inspection tests. 3 photos. 


PATENTS 


Abrasive. Lorinc Cogs, Jr. (Norton Co.). Can. 
420,539 and 420,540, May 30, 1944 (May 19, 1943; in 
U. S. July 23, 1942). G.M.H. 

Abrasive article. M. F. BEECHER (Norton Co.). Can. 
421,425, July 11, 1944 (Jan. 6, 1943; in U. S. Jan. 22, 
1942). G.M.H. 

Abrasive article. G. F. Kreteric. U. S. 2,353,404, 
July 11, 1944 (Jan. 1, 1943).—A method of making abra- 
sive tools which comprises placing abrasive particles in a 
mounting, the particles having portions exposed outside 
the mounting, applying a bonding material to form a layer 
covering the exposed portions of the particles and the 
face of the mounting among the particles, removing the 
mounting from around the particles, and, while the par- 
ticles are held in place by the bonding layer, forming a 
tool body in contact with the bonding layer among the 
particles and inclosing the portions of the particles for- 
merly held in the mounting. 
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Abrasive article forming apparatus. A. L. BALL AND 
A. W. WALKER (Carborundum Co.). Can. 420,795, June 
13, 1944 (Sept. 17, 1942; in U.S. Nov. 24, 1941). 

G.M.H. 
Norton GRINDING WHEEL Co., LTp. 
Brit. 561,902, 


Abrasive bodies. 
Brit. 561,736, June 14, 1944 (Aug. 2, 1941). 
June 21, 1944 (Aug. 2, 1941). 

Abrasive cutoff machine. S. C. DREHER (Minute-Man 
Machine Co.). U.S. 2,354,509, July 25, 1944 (Nov. 25, 
1942). 

Apparatus for truing grinding wheels. FERNAND 
TURRETTINI (Société Genevoise d’Instruments de Phy- 
sique). U.S. 2,355,020, Aug. 1, 1944 (April 27, 1942). 

Band-grinding machines. B.SpreppING. Brit. 562,075, 
June 28, 1944 (Feb. 13, 1943). 

Burring machine. R. G. Cupinr. U. S. 
Aug. 8, 1944 (March 22, 1944). 

Coated abrasive. N. E. Oc (Behr-Manning 
Corp.). Can. 421,227, July 4, 1944 (May 22, 1943). 

G.M.H. 

Dressing of the wheels of tool-grinding machines. 
WELSH METAL INDUSTRIES, LTp., AND P. G. HOBROUGH. 
Brit. 561,612, June 7, 1944 (Jan. 14, 1948). 

Grinding apparatus. L. W. (William H. Field, 
doing business as William H. Field Co.). U.S. 2,853,956, 
July 18, 1944 (April 25, 1942).—Apparatus for sharpening 
cutters of endless cutter chains. 

Grinding devices for sharpening or setting tools. D. A. 


2,355,601, 


LorinG._ Brit. 562,057, June 28, 1944 (Oct. 9, 1942). 
Grinding machine. BENTLEY ENGINEERING Co., LTD., 

AND B. C. SpurLING. Brit. 523,086, July 17, 1940 (Dec. 

24, 1938). Bryant CHUCKING GRINDER Co. Brit. 


561,890, June 21, 1944 (Nov. 9, 1940); divided out of 
560,809, May 3, 1944 (Nov. 9, 1940). BRANDT Forpb. 
U. S. 2,353,131, July 11, 1944 (Dec. 10, 1941). M. H. 
Arms (Bryant Chucking Grinder Co.). U. S. 2,354,296, 
July 25, 1944 (Nov. 16, 1943). 

Grinding wheel forming and dressing means. ELIr 
Happap. U. S. 2,355,372, Aug. 8, 1944 (Feb. 19, 1944). 

Honing devices. Micromatic HoNE Corp. Brit. 
561,583, June 7, 1944 (Nov. 138, 1940); divided out of 
561,539 (see ‘‘Honing methods... .’’). 


Ceramic Abstracts 


Vol. 23, No. 9 


U. S. 2,353,958, 
U. S. 2,354,890, 


Honing machine. C. A. FuLMrr. 
July 18, 1944 (May 4, 1942). 

Honing mandrel. C. F. STapies. 
Aug. 1, 1944 (July 3, 1943). 

Honing methods and devices. Mrcromatic HONE Corp. 
Brit. 561,539, June 7, 1944 (Nov. 13, 1940). 

Internal grinding machines. BRYANT CHUCKING 
GRINDER Co. Brit. 561,487, June 1, 1944 (Aug. 13, 
1940); divided out of Brit. 560,927, May 10, 1944 (Aug. 13, 
1940). 

Jig or fixture for profiling grinding wheels, tools, etc., 
G. E. Moore. Brit. 550,415, Jan. 20, 1943 (July 3, 
1941). 

Lapping machine. W. J. Peets (Singer Mfg. Co.). 
U. S. 2,354,347, July 25, 1944 (June 4, 1941). 

Manufacture of abrasive materials. CAarRBORUNDUM 
Co. Brit. 561,945, June 21, 1944 (Dec. 29, 1941). 

Mechanical gripper for holding a diamond or other sub- 
stance for facet grinding. W. Asguiru, Lrp., T. P. N. 
BURNESS, AND A. JOHNSON. Brit. 562,094, June 28, 
1944 (Sept. 14, 1942). 

Preparation of silicon carbide. A. B. TIKHONOV AND 
M. V. KAMENTSEV. Russ. 50,630, March 31, 1937; 
abstracted in Ind. Diamond Rev., 4 [42] 114 (1944).—The 
method of preparing silicon carbide consists in subjecting 
carbonaceous material at a temperature of 1900° to 
2200°C. to the action of silicon vapors obtained by the 
reduction of silicon anhydride by coal at a temperature of 
1500° to 2000°C. Dense silicon carbide can be produced 
in pieces of any desired charge, and the charge can be 
completely utilized. The cost of electrical energy is re- 
duced, and the operation is converted into a continuous 
process. PAG. 

Production of abrasive tools or instruments. J. Frer- 
RARI. Brit. 561,892, June 21, 1944 (Nov. 26, 1943); 
divided out of 9041/43. 

Reinforced abrasive article. C. E. Wooppe.t (Car- 
borundum Co.). U.S. 2,353,864, July 18, 1944 (Oct. 20, 
1943). 


Vertical internal grinding machine. G. F. Wittman. 


- U.S. 2,353,379, July 11, 1944 (Aug. 12, 1942). 


Art and Archeology 


Fish tales and fancies. Dororuy W. Puivuirs. Bull. 
Metropolitan Mus. Art, 2 [6] 184-89 (1944).—Gold, 
bronze, alabaster, and semiprecious stones, as well as 
glass and glazed steatite, were used to fashion many useful 
and beautiful articles in ancient Egypt. Myths and tales 
of magic enliven this account of the finest examples of 
ancient Egyptian fish in the Museum’s collections. A 
steatite cosmetic tray, a tray with a dark-green glaze 
which dates from about 1450 B.c., and a small blue fish are 
illustrated. A.A.A. 

Fruits of the earth in paint and porcelain. ANON. 
Art News, 43 |7] 12 (1944).—A benefit-show display of 
the Coordinating Council of the French Relief Societies 
consists of flowers and vegetables, painted or in porcelain 
effigy. The porcelain fruits and vegetables were dis- 
played in a raised lattice flower bed, showing to advantage 
the gay colors and brilliant glazes of Chelsea, Wedgwood, 
Saxe, Coalport, and Meissen. Illustrated. M.E.P. 

* “Hafner” ceramists. IRMFRIED LIEBSCHER. Ton- 
ind.-Ztg., 67 [19/20] 202-205 (1943).—‘‘Hafners’”’ were 
Germans forced to flee Germany in the 16th century be- 
cause of religious persecutions; they settled in various 
parts of Slovakia. In their new settlements the exiles 
developed a flourishing pottery craft which attained a high 
artistic level in the 17th and 18th centuries. The indig- 
enous populations learned the craft from them and helped 
to spread it. Tools and implements as well as some of 
the products of those craftsmen are illustrated. _M.Ho. 

Sévres porcelains from the Hamilton Rice Collection, 
gift to Philadelphia. ANon. Art News, 43 [3] 12 (1944). 
—The full page of illustrations in color and the descrip- 


* Obtained from microfilm. 


tion of these porcelains exemplify the comprehensive 
collection covering the crucial period of artistic change 
after the middle of the 18th century. The early work is 
from the Vincennes factory and shows typical flowing, 
asymmetrical, rococo style, of which there was less in the 
products of the Sévres factory after 1756. M.E.P. 
Workshop of Perennius. CHRISTINE ALEXANDER. Bull. 
Metropolitan Mus. Art, 2 [5] 166-72 (1944).—The Mus- 
eum’s collection of Arretine ware (best known as a table- 
ware decorated with reliefs, with a fine lacquer-like red 
glaze) with the stamps and molds used in its manufacture 
constitutes one of the largest collections of this ware in 
existence. A. describes the molds and stamps used not 
only by the original designer and his associates but by his 
competitors as well. Willingness to allow quantity of 
production may have been one reason for the decline of 
this ware, the only one of real importance produced in 
Italy under the Roman Empire. The tendency of the 
early Roman Empire to re-create Greek art of the 5th 
and 4th centuries B.c. and of the Hellenistic period is 
summed up by Marcus Perennius Tigranus and his staff 
of Greek potters. They recorded in clay much major 


Greek art that would otherwise have been lost. Illus- 
trated. 
PATENTS 
Design for ornamentation of tableware. DomINION 


Guass Co., Ltp. Can. 13,747 and 13,748, May 27, 1944. 


G.M.H. 
Glassware design. ARTHUR Davies. Can. 13,745 and 
13,746, May 27, 1944. G.M.H. 
Vase design. BERNARDI AND Nieri. Can. 13,753 
and 13,754, June 10, 1944. G.M.H. 


<3 
| 
> 
: 


1944 


Cements—FEnamel—Glass 


149 


Cements 


Mexico’s cement capacity up; four new plants open. 
Anon. Pit & Quarry, 37 [1] 49 (1944).—Cement produc- 
tion in Mexico is expected to increase from a total of 
560,495 metric tons in 1942 to 1,430,800 metric tons in 
1945. Five plants have been enlarged, and four others 
started production this year. M.R. 

* Spanish cement industry. Rupo_F WILIMEK. Ton- 
ind.-Ztg., 67 [19/20] 208-11 (1943).—A brief history of 


* Obtained from microfilm. 


‘Asland’’ Compafiia General de Asfaltos y Portland, 
M.Ho. 


the 
Barcelona. 


PATENTS 


Casting plaster. M. C. DarLtey (Canadian Gypsum 
Co., Ltd.). Can. 420,491, May 30, 1944 (Sept. 10, 1941; 
in U. S. Sept. 30, 1940). G.M.H. 

Hydraulic cement composition and method of making. 
MASTER BuILpeERS Co. Brit. 561,510 and 561,511, June 7, 
1944 (Feb. 19, 1942). Brit. 561,967, June 28, 1944 (Feb. 
19, 1942). F. B. DEHN (Master Builders Co.). Brit. 
561,997, June 28, 1944 (Aug. 29, 1942). 


Enamel 


Armor plate, porcelain enameling, and low temperature 
ceramic finishing. W.A. Barrows. Finish, 1 [7] 11-14 
(1944).—The heat-treating of armor plate in a porcelain 
enameling furnace is described. A detailed procedure is 
given of the finishing of Army tent hoods with the new low- 
temperature aluminum silicate enamel specified by the 
Quartermaster Corps. See “Setting... Ceram. Abs., 
22 [11] 189 (1943). W.R.B. 

Enamel Division business meoting and panel discussion. 
Bull. Amer. Ceram. Soc., 23 {8| 270-80 (1944). 

Enameled Utensil Technical Committee. ANoNn. Bull. 
Amer. Ceram. Soc., 23 |8| 282 (1944).—1 photo. See zbid., 
22 [11] 387-88 (1943). 


How and why of sign advertising: III, Planning the 


sign program. Ken M. Davee. Finish, 1 |6| 16-19 
(1944). IV, Sign advertising budget. Jhid., {7| 17-20. 


—The values of sign advertising are compared with 
those of newspaper space, and the location of signs is dis- 


cussed. W.R.B. 
Pemco’s one-coat white, direct-to-steel, porcelain 
enamel finish—Mirac. ANoNn. Bull. Amer. Ceram. 


Soc., 23 [8] 282 (1944). 

Porcelain enameled turf club adopted by Navy. ELsa 
Grptow. Finish, 1 |6| 138-15 (1944).—The Golden Gate 
Turf Club, a two-million-dollar project completed but 
never used, has been taken over as a Landing Force 
Equipment Depot for the U.S. Navy. The liberal use of 
porcelain enamel is described. W.R.B. 

Producing better enamelware at lower cost. Louis E. 
NorpuHo.t. Finish, 1 |7| 15-16 (1944).—A report on the 
progress made by the Porcelain Enamel Institute 
Process Development Committee. Of interest to postwar 
planners, this committee reports on metal cleaning, 
pickling, spraying, drying, induction heating, dielectric 
heating, atmospheric control in furnaces, air cleaning, 


dipping vs. spraying in the application of ground coats, 
and enameling-iron development as affecting processes. 
W.R.B. 

Use of porcelain enameled reflectors in world’s largest 

aircraft factory. FRANK CLAYTON AND F. N. STRAUS. 

Finish, 1 [6] 9-12 (1944).—A general description of the 

giant Fort Worth plant of the Consolidated Vultee Air- 

craft Corp. with reference to lighting problems is given. 


Over 25,000 porcelain enameled reflectors are used. The 
service and maintenance problems are described. 
W.R.B. 
SEPARATE PUBLICATION 
Preparation of Metal for Porcelain Enameling. Pub- 


lished by Joint Committee of Frit and Porcelain Enamel- 
ing Sheet Manufacturers, 1944. 10 pp. 
PATENTS 

Increasing the apparent surface hardness of enamels. 
IGNAZ KREIDL AND WERNER KReEIDL. U. S. 2,353,165, 
July 11, 1944 (Feb. 9, 1940).—In the process for improv- 
ing the apparent surface hardness of the vitreous enamel 
coat of enameled articles, the step of subjecting the enam- 
eled article after the usual firing process to a second firing 
process at a higher temperature and for a shorter time 
than in the first firing process so that at least a substantial 
part of the gas bubbles in the surface layer of the enamel 
coat are released while the gases in the lower layers thereof 
are substantially retained. 

Repair of vitreous enamelware equipment. S. W. 
SHEPARD AND J. S. MAGIELNICKI (American Cyanamid 
Co.). U.S. 2,355,474, Aug. 8, 1944 (April 9, 1943).—A 
method of repairing breaks in the vitreous lining of steel 
equipment lined with vitreous material which comprises 
producing a clean roughened surface extending through to 
the metal by abrasive blasting and applying a coating of 
precious metal by means of a metallizing gun. 


Glass 


* Directives and measures for accident prevention in 


hollow-glass grinding and related operations. ANON. 
Sprechsaal, 76 [25/28] 226-27 (1943). M.Ho. 


Effect of substituting MgO for CaO on properties of 
typical soda-lime glasses. GLass Co. 
GENERAL RESEARCH LABORATORY. Jour. Amer. Ceram. 
Soc., 27 [8] 221-25 (1944).—2 references, 5 figures. 

* Fused basalt, a German wear-resisting material. 
Anon. Tonind. Zig. , 67 [7/8] 66-67 (1943).—A new lin- 
ing material is produced from fused basalt. Depending 
on the intended use, pure basalt is fused alone or with 
suitable admixtures in special furnaces. The fused mass is 
cast in molds. The cast pieces are given a suitable treat- 
ment to impart to them a proper crystalline structure. 
The finished pieces, sometimes attaining a size of 200 x 
300 x 30 mm., are used for lining coal-washing equipment, 
drum and tube mills, coke-discharge ramps in coking 
plants, etc. M.Ho. 


* Obtained from microfilm. 


GARLAND LUFKIN. 
abstracted in Bull. 


Glass in the postwar picture. 
Presented at Bridal Business Clinic; 
Amer. Ceram. Soc., 23 [8] 285 (1944). 

Glass sands of Banmor, Gwalior State. V.S. DuBEy. 
Trans. Indian Ceram. Soc., 2 {2] 97-105 (Sept., 1943).— 
The locality and geology of the area, chemical analysis of 
the sand, and extent and economic importance of the 
deposit are given. A proposed production method for 
the beneficiation of the sand from this deposit is described. 


P:S.D: 
Glass-tank regenerator refractories. C. A. Bra- 
SHARES. Bull. Amer. Ceram. Soc., 23 [8] 286-88 (1944).— 


1 reference. 

Hard metal. H. Kavpers. Glashiitte, 73, 61-63 
(1943); abstracted in Chem. Zentr., 1943, II [4] 365. —The 
production of sintered hard metals is described. The 
importance of Widia in the working of glass by rotating and 
drilling is commented upon. M.V.C. 

Jewel bearings in watches and instruments. P. 
Gropzinski. Ind. Diamond Rev., 4 [42] 100-102 (1944).— 
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G. gives historical notes on watch bearings, compass bear- 
ings, and diamond dies. He mentions the use of glass as 
bearings for pivots. P.G. 

* Kyanite as stone former in glass. W. Sprechsaal, 76 
[25/28] 218-19 (1943). —A review of the work on kyanite 
as a stone former in glass done by Peck (Jour. Amer. 
Ceram. Soc., 8 407-29 (1925)), Greig (tbid., [8] 465-84), 
and Lester (Glass Ind., 21 [9] 395-96 (1940); Ceram. Abs., 
20 [4] 90 (1941)). M.Ho. 

Lead sulfide mirrors. Ros. Kempr. Glashiitte, 72, 
269 (1942); abstracted in Chem. Zentr., 1943, I [22] 2331. 
—The manufacture and the use of lead sulfide mirrors are 
reviewed. In regard to adherence, density, resistance to 
atmospheric agents, and durability, they surpass silvered 
mirrors 4 to 6 times; their reflecting power, however, is 
much lower. M.V.C. 

Melting rate of soda-lime glasses as influenced by 
grain sizes of raw materials and additions of cullet. 


J. C. Potts, GEORGE BROOKOVER, AND O. G. BuRCH. 
Jour. Amer. Ceram. Soc., 27 [8] 225-31 (1944).—-1 refer- 
ence, 18 figures. 

Opal glasses. R. CHaran. Trans. Indian Ceram. 
Soc., 2 |2] 85-89 (Sept., 1943).—The theory of opacity 
as applied to opal glasses is briefly discussed. A classifi- 


cation of opal glasses, based on the method of formation 
of the diffused phase and its final shape in the continuous 
phase, is given as follows: (1) devitrification or crystal- 
lization from the molten batch, (2) introduction of 
insoluble crystals or particles from the batch materials 
into the molten batch, and (3) the formation of two glassy 
phases due to immiscibility. Each of these classes is 
treated briefly. The influence of the chemical composition 
of the glass on its opalescence is also discussed. 
PS.D. 

Pot mixes for melting plate glass. V. P. ZreGczupa. 
Trudy Vsesoyuz. Inst. Ogneuporov, No. 20, pp. 3-34 (1941). 
—The composition of different pot mixes is analyzed, and 
directions for their manufacture are given. M.V.C 

Testing sheet glass by means of a “colored-streaks 
method.” H. ScHARDIN AND G. Stamm. Glastech. Ber., 
20, 249-58 (1942); abstracted in Chem. Zentr., 1943, I {22 
2332.—A colored-streak process developed by the authors 
from the Toepler streak method is described. The proc- 
ess can be carried out by (1) the “‘lattice-blending”’ 
process, and (2) the more sensitive prism method. An 
optical picture of the object is made, which includes fields 
of different colors. Each color is alloted a completely dis- 
tinct diffraction of light in the object to be tested. Numer- 
ous examples of application are described on the basis of 
color absorption. They show that the quantitative test- 
ing of sheet glass is easily done by this colored streak 
method. M.V.C. 


SEPARATE PUBLICATIONS 
Looking at Engineering Problems Through Glass. 
Published by Kopp Glass, Inc., Swissvale, Pa., 1944. 18 
pp. 
PATENTS 
Apparatus for making glass building blocks. J. H. 


WiuiaMs. U.S. 2,353,532, July 11, 1944 (Dec. 20, 1937). 
Apparatus for sealing containers. H. E. Srover 


* Obtained from microfilm. 


Ceramic Abstracts 


Vol. 23, No. 9 


(Anchor Hocking Glass Corp.). U.S. 2,355,478, Aug. 8, 
1944 (Aug. 2, 1940; June 12, 1941). U.S. 2,355,480, 
Aug. 8, 1944 (Oct. 26, 1942); divided out of U. S. 2,321,- 
779, June 15, 1948 (Aug. 2, 1940). 

Ball or float valves for use in water tanks, lavatory 
cisterns, etc. Unirep GLAss BoTTLE MANUFACTURERS, 
Lrp., AND E. P. Apcockx. Brit. 562,114, June 28, 1944 
(March 8, 1943). 

Black glass. M. E. NorpBerc (Corning Glass Works). 
U. S. 2,358,354, July 11, 1944 (March 24, 1941).—A re- 
duced glass which will become black throughout when 
slowly cooled or heated through its upper annealing range 
but which will be clear or white when rapidly cooled from 
some higher temperature, which contains silica, alkali 
oxide, lead oxide, and tin oxide, the silica being not over 
63%, the alkali oxide (R,O) being from about (5 + 2A) — 
(0.17 + 0.07A)X% to (8 + 5A + 0.7X)% but not over 
(20 + 5A)%, where A is the ratio KxO/R2O and X is the 
deficiency in silica below 63%, the remainder being sub- 
stantially lead oxide and tin oxide, at least a portion of 
the lead and tin being in a low state of oxidation. 

Cap-feeding apparatus. H. E. Stover (Anchor Hock- 
ing Glass Corp.). U.S. 2,355,479, Aug. 8, 1944 (Jan. 23, 
1942). U.S. 2,355,481, Aug. 8, 1944 (Jan. 7, 1943). 

Construction block and method of manufacture. H.H. 
Biau (Corning Glass Works). U. S. 2,355,262, Aug. 8, 
1944 (June 10, 1941). 

Copper ruby glass. W. A. Weyt (Monsanto Chemical 
Co.). U.S. 2,354,164, July 18, 1944 (Feb. 29, 1940).—A 
copper ruby glass comprising an ordinary glass and con- 
taining in addition a copper phosphide dispersed therein. 

Glass article handling apparatus. L. N. Ponp (Corn- 
ing Glass Works). U.S. 2,355,597, Aug. 8, 1944 (May 18, 
1940). 

Glass composition. M. E. 
Works). Can. 421,249, July 4, 
U. S. April 22, 1939). 

Glass polishing. M. 


(Corning Glass 
1940; in 
G.M.H. 

RADETZKY. Russ. 53,303;  ab- 
stracted in Ind. Diamond Rev., 4 [43| 126 (1944).—Glass 
polishing with coarse abrasive grain is described. Experi- 
mental proof is given. The polishing is carried out by 
means of ungraded abrasive material; the operation is 
simplified, and less abrasive material is used. The pres- 
sure exerted by the abrasive material upon the glass being 
treated is progressively changed. P.G 


NORDBERG 
1944 (April 1, 


Glassware transferring and conveying apparatus. 
W. K. BertHotp (Hartford-Empire Co.). U. S. 2,355,- 


036, Aug. 1, 1944 (Feb. 17, 1941). 
Making laminated glass. L. 
Plate Glass Co.). U.S. 2,353,478, July 11, 

1940). 
Manufacture of vesicular glass. 


D. Kesvar (Pittsburgh 
1944 (Nov. 5, 


J. H. Fox anp W. O. 


LYTLE (Pittsburgh Plate Glass Co.). U. S. 2,354,807, 
Aug. 1, 1944 (May 15, 1941); divided out of U. S. 


2,261,022, Oct. 28, 1941 (Dec. 24, 1937). 

Mineral-wool product. J. A. Kenney (Allied Chemical 
& Dye Corp.). Can. best 920 and 420,921, June 20, 1944 
(May 22, 1940; in U.S. June 24, 1939). G.M.H. 

Plate glass setting composition. J. E. Wiss (Canadian 
Gypsum Co., Ltd.). Can. 420,638, June 6, 1944 (June 
22, 1942). G.M.H. 

Sealing vitreous material to oxidizable metal. Bririsu 
Tuomson-Houston Co., Lrp. Brit. 561,682, June 14, 
1944 (Dec. 24, 1941). 


Structural Clay Products 


Disintegration of face brick by dissolved salts. J. M. 
Harpesty. Bell Lab. Record, 22 [5| 222-24 (1944).— 
The brick wall of a relatively new (1931) telephrne build- 
ing in metropolitan New York, constructed of side-cut, 
fire-clay face brick with flash finish, started to effloresce 
shortly after completion of the structure. In three years 
many of the lighter brick were affected by surface spalling 
and had changed from buff to yellowish gray. Spalling 
progressed until the original faces of a large number of 
brick entirely disappeared, and many showed surface ero- 


sion which seriously impaired the general appearance of the 
building. Brick selected from the building were subjected 
to (1) a strength test, (2) freezing and thawing test, (3) 
wick test for efflorescence, and (4) special chemical and 
microscopic tests. The tests indicated that the brick con- 
tained calcium sulfate in a soluble form, which originated 
from within them. The mechanism of spalling was ex- 
plained as follows: During rainy seasons brick absorb 
moisture which dissolves some calcium sulfate. In dry 
periods the solution moves toward the exposed face of the 
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brick wall, there becoming concentrated by the evapora- 
tion of water until, in time, a thin layer of minute crystals 
forms just below the surface of the brick. The mechanical 
force exerted by these crystals as they form and accumulate 
causes thin flakes of brick to spall. PSD, 

Effect of SO. on glazes. L. N. MuRAVLEV AND A. I. 
Iv’Inskil. Trudy Vsesoyuz. Nauch.-Issledovatel. Inst. 
Ogneupornykh 1% Kislotoupornykh Materialov, No. 7, 
pp. 107-41 (1936).—Acid-resistant products with a salt 
glaze can be fired in the presence of 0.5% SOs» in furnace 
gases without impairing their quality. M.V.C. 

lfflorescence. R.K. ROBERTSON. Jour. Can. Ceram. 
Soc., 13, 40-48 (1944).—In a study to determine the cause 
of efflorescence on brickwork, R. found that the alkali 
content of Portland cement reacts with the sulfates present 
near the surface of all brick to cause efflorescence. Ex- 
periments proved that the following procedure will 
eliminate preliminary efflorescence. The cement for each 
batch is measured, 5 gal. of water per bag of cement is 
added, and the batch is thoroughly stirred and allowed to 
stand for 30 to 60 min. At the end of this time 3 pints of 
muriatic acid (18° Bé.) per bag of cement is added to the 
slurry. The slurry is then added to the remainder of the 
mortar mix which has already been mixed dry. Addi- 
tional water can be added to temper to workable consist- 
ency. G.A.K. 

* Increasing the efficiency of brickyards by improving 
low-grade clays. FRIEDRICH LipINsKI. Jonind.-Ztg., 67 
[21/22] 217-23 (1943).—-Increased production can be at- 
tained in two ways: greater mechanization and more 
efficient drying and firing. In any attempt to improve 
production in brickyards there are two considerations: 
a brickyard is compelled to use the clays available locally; 
transporting clays from distances is prohibitive, and the 
low price of brick does not permit any large-scale plant 
remodeling program. Being forced to utilize local clays, 
brickyards must often put up with all the undesirable 
properties of a given clay. Among such properties are 
resistance to disintegration (fat clays), difficult drying 
(brick tear and crack), difficult firing and puffing up in 
the process of firing, susceptibility to rapid cooling, the 
presence of large quantities of soluble sulfates, the presence 
of CaCO; occlusions which may cause cracking, and strong 
thixotropic properties. This investigation was concerned 
with the removing or minimizing of thixotropy in brick 
clays and with preventing injury by CaCO;. Toremove the 
thixotropy of a clay, its water absorption capacity must 
be increased. This is achieved either by admixing a more 
absorptive clay or by adding a suitable electrolyte. Un- 
less the absorptive clay is on the premises, its use is pre- 
cluded for the above-mentioned reasons and only the 
electrolyte method remains for consideration. The follow- 
ing electrolytes were found effective in modifying the 
water absorption of clays: CaCl, MgCl., AICl;, FeCls, 
acids such as HCI, AcOH, ete. CaO or Ca(OH), and MgO 
or Mg(OH). were found to be most effective. For prac- 
tical reasons, CaO and Ca(OH), are preferable. Ex- 
periments were carried out with the view of studying the 
action of both of these compounds in the laboratory and in 
production. Four clays were tested. In each case two 
batches were run simultaneously under identical condi- 
tions, one of the usual composition and the other containing 
lime in addition. The quantities of lime varied from 0.1 
to 1.8%. The optima were different for the four clays 
tested and varied from 0.1 to 1.2%. Incorporation of lime 
into thé body had both positive and negative results. 
The positive results were as follows: The lime raised the 
water-absorption capacity of the clay and thereby elimin- 
ated its thixotropy. This was reflected in the output, 
as the lime-containing body could be worked in a wire- 
cutting press, thus eliminating hand work. In addition 
it reduced the cost by eliminating the need of nonplastics 
(Trockenbruch). Increased absorptive capacity enabled 
the utilization of water-logged clays which could not be 
used otherwise. Added lime also improved the working 
qualities of the tested clays and permitted molding them 
into thin-walled hollow brick. Brick containing lime 
dried faster and did not crack and tear in drying. Lime- 


containing brick cooled quicker and did not damage on 
rapid cooling. This also contributed to raising the out- 
put by more efficient utilization of space. Lime-contain- 
ing brick was more porous and had better insulating 
properties, thus becoming a better building material. The 
disadvantages were as follows: Lime-containing brick 
had a higher dry and total shrinkage; this should be taken 
into account when molding the brick. In certain in- 
stances, especially in the case of water-rich clays, an 
addition of lime lowered the dry strength, thus causing 
greater dry breakage. Such brick, after firing, had a 
lower pressure resistance. The drop in the latter was 
greater, the higher the water content of the parent clay. 
In some clays, the drop in pressure resistance could be 
countered by raising the firing temperature. L. concludes 
that the results achieved fully justify this method, the 
ensuing disadvantages notwithstanding. discussion 
of the disruptive CaCO; occlusions will follow. M.Ho. 

Laminations in brick. G. FUNKE ET AL. Jonind.-Ztg., 
65, 324 (1941); abstracted in 7rans. Brit. Ceram. Soc., 41 
[6] 74A (1942).—To eliminate laminations, the design of 
the blade structure must be such that pressure is dis- 
tributed equally over the whole cross section of the cylin- 
der. The pug first forces the material to the dead edge 
and fixes it there, but, with the watered head, the mate- 
rial is not pushed along the wall, for it is correctly lubri- 
cated. S cracks can be removed by the installation of four 
cutters in the pug head. F. concludes that the rotation of 
the material cannot be the cause of lamination, since the 
cutter is placed near the front blade. L. GuTowskI: 
The use of the principle of the piston press is suggested 
as a solution to the problem of reducing the frictional 
resistance in the cylinder, thus limiting lamination for- 
mation. The use of a pug with a double worm is also 
suggested. Many brickworks still use material which is 
too plastic, causing lamination and sensitiveness during 
drying and firing on account of higher shrinkage. The 
manufacturing process in such cases can be facilitated by 
the addition of grog. KApPpLER: To reduce laminations, 
the flow of the material was changed from a rolling to a 
pushing motion by means of a device installed between the 
cylinder and mouthpiece. This device prevents the mate- 
rial from dragging on the side walls but does not allow it to 
advance too quickly in the middle. C. KELLER & Co.:: 
It has been ascertained that-the too-rapid udvance of the 
clay mass in the pug can be overcome by the use of a core. 
In the manufacture of perforated brick such retardation 
occurs naturally, owing to the core in the mouthpiece. 
The length of the core to produce the desired retardation 
must be graded off to obtain a product free from lamina- 
tion. F. Gauss: A Thuringian firm has produced a 
new kind of pug head. The screw extends about 50 mm. 
inside the press head. The opening is so large that the 
mouthpieces are well suited for brick 80 x 14 cm. All 
mouthpieces are screwed on this plate, as also is the equip- 
ment for producing long and diagonal perforated brick. 
Lamination completely disappeared, but more § cracks 
were produced; these, however, were avoided by slow 
drying, gentle working, and by further reducing the plas- 
ticity of the bodies. Scumipt: In the manufacture of 
hollow brick a pug head without a welded-in counter knife 
must be used, because the core frame has not enough space. 
The counter knife is unnecessary because the core frame 
produces the same effect. See Ceram. Abs., 21 [4] 81 
(1942). 

Manufacture of salt-glazed drainpipes and fittings. 
Anon. Claycraft, 17 [9] 477-92 (1944).—A description 
is given of the process of manufacture of salt-glazed drain- 
pipes and fittings under the following headings: (1) essen- 
tial factors, (2) British standard specifications, (3) grind- 
ing, (4) grinding and screening, (5) mixer, (6) pug mill, (7) 
pugged-clay storage, (8) pipe making, (9) deairing, (10) 
3-, 4-, and 6-in. diameter pipes, (11) 9- and 12-in. diameter 
pipes, (12) 15- to 18-in. pipes, (13) drying the ware, (14) 
handmade ware, (15) kilns, setting and firing, (16) setting, 


* Obtained from microfilm. 
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(17) cooling, (18) drawing, and (19) stock ground.  Illus- 
trated. See Ceram. Ab.., 17 [5] 191 (1938). G.A.K. 


Producers’ Council urges adoption of modular design. 
Anon. Bull. Amer. Ceram. Soc., 23 [8] 285-86 (1944); 
see ‘Urges. .. Ceram. Abs., 23 [8] 136 (1944). 

Vertical pugs—laminations in the brick? J. JANASzEW- 
SK1 ET AL. Tonind.-Ztg., 65, 538 (1941); abstracted in 
Trans. Brit. Ceram. Soc., 41 |7| 84A (1942).—The vertical 
pug produces a brick free from laminations. A. RIETER: 
The horizontal pugs are built similarly to the vertical pugs, 
with a number of mixing blades, one or two ntixing screws, 
and aclay cutter. The mixing screws are inclined slightly, 
and the prefixed head is very long. These facts guarantee 
comparative freedom from laminations. Lamination 
can be avoided by the use of a pug with a cylinder diameter 
of 500 mm.; the speed of the drive wheel can be reduced 
from 70 to 60 r.p.m., or that of the screws from 14 to 12 
r.p.m. A longer prefixed head is used, which is probably 
provided with a lamination guard. Lamination can be 
avoided in the modern horizontal pug by the erection of 
one or two side column openings, but a vertical or hori- 
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zontal pug with two column exits with a total hourly 
output of 3500 to 4000 brick is not so economical, for this 
output can be attained with a modern horizontal pug of 
400-mm. diameter with only one column exit. In Bel- 
gium, where common brick are manufactured and high 
claims are not placed on quality, the vertical pugs with 
two side openings are important. Hollow brick can be 
manufactured with a vertical pug with one or two openings. 
W. HeERBING: The general arrangement of a pugging 
plant and a vertical brick pug with four openings are de- 
scribed and illustrated. H. states that brick manufac- 
tured in a vertical pug are completely free from lamina- 
tions, but brick manufactured by a horizontal pug show 
considerable thick laminations. Common brick can be 
manufactured by a vertical pug because the press column 
is not so thick as in a horizontal pug. It is also of use for 
blue brick and other high-grade brick. 


PATENT 
Building block. FRANCISZEK MarKoOWSKI. Can. 
420,743, June 13, 1944 (Nov. 9, 1942). G.M.H. 


Refractories 


Additional shrinkage of grog products of the Semiluk 
Works. D. N. PoLUBOYARINOV AND R. YA. PopiLsKii. 
Trudy Vsesoyuz. Nauch.-Issledovatel. Inst. Ogneupornykh 1 
Kislotoupornykh Materialov, No. 7, pp. 93-106 (1936). 
Because of the special characteristics of the clay used for 
the manufacture of grog products at the Semiluk Works, 
these products should be fired at higher temperatures 
(about 1400°) and for a longer time. See ‘Conditions. .. ,”’ 
Ceram. Abs., 17 [2] 70 (1938). M.V.C. 

Blast furnace rebuilt in twenty-one days. ANON. 
Blast Furnace & Steel Plant, Dec., 1942; Iron and Steel, 16 
[9] 332 (1943).—Blast furnace G of the Bethlehem Steel 
Co. was relined in Oct., 1942. For lining above the mantle, 
a special car was designed to operate on one of the skip 
tracks to raise brick and clay to the top of the furnace. 
Hand trucks loaded with brick were raised on the special 
car and then lowered by elevators to the working plat- 
form. At the furnace top, clay was mixed with water and 
then forced to the working platform through a 2.5-in. 
hose. Brick to be laid below the mantle ring were hauled 
to the side of the furnace opposite the skip hoist, placed on 
two inclined portable conveyers which carried them to the 
level of the furnace floor, and handled in the usual way. 

E. H. McC. 

Effect of preliminary firing on hardness of Bilimbaevskii 
quartzites. K. A. KarayanopuLo. Trudy Vsesoyuz. 
Nauch.-Issledovatel. Inst. Ogneupornykh i Kislotoupornykh 
Materialov, No. 7, pp. 82-92 (1936).—These quartzites 
possess a high mechanical hardness; hence, they were 
subjected to a thermal treatment to facilitate their crush- 
ing for the production of silica brick. The firing to 
1000°C. did not lower the specific gravity of the Bilim- 
baevskii quartzites. M.V.C. 

Firing dolomite to complete sintering. G. A. Gop- 
LEVSKIil. Ogneupory, 1941, No. 1, pp. 13-14; abstracted 
in Trans. Brit. Ceram. Soc., 41 [7] 88A (1942).—A brief 
general discussion of the influence of chemical composition 
on the sintering temperature and stability of dolomite is 
given. The significance of the SiO. content, the propor- 
tion of Al,O; + Fe2O; + Mn;0,, and the CaO: MgO ratio 
are discussed. Suitable values for a sintering dolomite 
are SiO, 1 to 3%, Al,O3; + Fe.O; + Mn;0, 2 to 3%, CaO:- 
MgO 3:2, and specific gravity 2.50. 

Gas-fired furnaces: a new principle. R.H. ANDER- 
son, D. C. Gunn, AND A. L. Roperts. Iron & Coal Trades 
Rev., 148 [3983] 998-99 (1944); Engineering, 157 [4093] 
499 (1944); Metallurgia, 30 [175] 37-40 (1944).—The new 
principle involves the use of refractories with a high 
permeability to gas flow, through which the furnace 
gases are withdrawn from the furnace chamber. The fur- 


nace chamber is built of permeable refractories behind 
which is a space that is in turn backed by a normal 
If the pressure on the furnace side of the 


firebrick wall. 


wall is sufficiently greater than that on the side farther 
from the furnace, the combustion products will pass 
through the wall; consequently, there is no flue leading 
from the furnace chamber in the ordinary way. Sufficient 
positive pressure is maintained at all times by suction in 
the annulus into which the products of combustion are 
withdrawn. The advantages include a considerable sav- 
ing in fuel, as the combustion gases leave at a lower tem- 
perature, having stored their heat in the furnace. For 
lower furnace temperatures (about 500°C.) the permeable 
wall construction will save about 10% of the fuel, and 
with higher temperatures (1400°), about 40%. The 
maximum suitable temperature, however, is about 1300°C. 
because of the limitations of the refractories. A small 
metal-melting furnace showed a fuel saving of 15% as 
compared with a similar furnace of conventional design. 
Universal application of the principle is not possible be- 
cause the refractories are not resistant to fluxes; it could 
not be used for forging furnaces because the iron oxide 
scale would cause trouble for the same reason. A few in- 
stallations are described. E.C.P., M.Ha., & G.A.K. 

High-alumina clays of Pulaski and Saline counties, 
Arkansas. Josuua I. Tracey, Jr. Jour. Amer. Ceram. 
Soc., 27 [8] 246-49 (1944). 

Jointless lining for industrial furnaces. H. KALPERsS. 
Keram. Rundschau, 51, 44-45 (1943); abstracted in 
Chem. Zentr., 1943, I [22] 2331.—Ramming mixes, patch- 
ing mixes, protective coatings, and special mortar masses 
used to repair damage to furnace linings are discussed, and 


their applications are outlined briefly. See ‘‘Repair- 
ing... ,’’ Ceram. Abs., 22 [9] 155 (1948). M.V.C. 
Kimolo insulating brick. ANoN. FEngineering, 157 


[4092 | 475 (1944).—An insulating brick is described which 
is made by blending with a refined Kentish clay a finely 
divided material that is gasified during the initial firing 
of the brick. When the cold-face temperature is 25°C. 
and the hot face temperature 500°C., the heat transmitted 
is 1.15 B.t.u. per sq. ft. per hr. per 1l-in. thickness 
per °F. temperature difference. For cold-face and hot- 
face temperatures of 25° and 700°C. the value is 1.3, and 
for 30° and 900°C. the value is 1.45 B.t.u. The crush- 
ing strength ranges from 225 to 250 lb. per sq. in., and the 
brick weigh 45 to 50 Ib. per cu. ft. ve Ss 

Lightweight superduty kyanite-topaz refractory. W. W. 
GALBREATH, JR., T. N. McVay, AND DAN ALLEN. Jour. 
Amer. Ceram. Soc., 27 [8] 241-46 (1944).—1 reference, 
6 figures. 

Maintenance of furnace linings in large basic open- 
hearth tilting furnaces by the use of chrome ore, magne- 
site, and serpentine. A. Jackson. Jour. Iron & Steel 
Inst. |[London], 148 [2] 113-15P (1943).—In a previous 
paper (‘‘Linings. . .,’”’ ibid., 146 [2] 9-19P (1942); Ceram. 
Abs., 22 |1] 11 (1943)), developments in economizing in 
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the use of magnesite brick for large open-hearth tilting 
furnaces were described. J. supplements that informa- 
tion with a discussion on the use of parging pastes con- 
taining chrome ore and serpentine to reduce still further 
the consumption of magnesite (zbid., 23 [1] 13 (1944)). 

Manufacture of refractories from low-fired grog. 
E. I. KELLER AND V. P. ZEGzHDA. Trudy Vsesoyus. Inst. 
Ogneuporov, No. 19, pp. 41-98 (1940).—As a result of 
many experiments, the production of refractories from 
low-fired grog was developed. The advantages of this 
type of refractory are (1) low cost of manufacture, (2) 
greater production yield of the grinding equipment, (3) 
the use of coarser granulometric grog composition, and (4) 
easier drying. Disadvantages are (1) higher moisture 
content in the worked mix and (2) greater shrinkage of 
the product. The finished products show denser bodies 
and a high mechanical resistance. Moreover, they are 
more slag resistant and have a low gas permeability 

M.V.C. 

Newest advances in the manufacture of refractory mate- 
rials for metallurgy. Yves Lerorr. Rev. Meét., 39, 
201-10 (1942); abstracted in Chem. Zentr., 1943, I [22 
2331.—A comprehensive report is given of products con- 
taining alumina, silica, magnesia, and related products. 
See ‘‘Recent .. .,’’ Ceram. Abs., 22 [11] 194 (1948). 

M.V.C. 

Possibility of using some barium compounds in the 
refractory technique. R.R. Matveev. Jrudy Vsesoyus. 
Inst. Ogneuporov, No. 15, pp. 43-69 (1938); see Ceram. 
Abs., 20 [3] 71 (1941). M.V.C. 

Pressed high-grog products. S. V. GLEBOv AND A. K. 
KaRKuIT. Trudy Vsesoyuz. Inst. Ogneuporov, No. 19, pp. 
98-133 (1940).—The brick possesses properties as high 
as those of American grog high-duty refractories, except 
for porosity, which issomewhat higher. See ‘‘Pressed...,”’ 
Ceram. Abs., 18 [11] 300 (1939). M.V.C. 

* Pressing fire-clay brick. W. Htprr. Jonind.-Ztg., 
67 [17/18] 170-76 (49438)—Several hand and power 
presses for making fire-clay brick are described. M.Ho. 

Process of shrinkage of clay and grog mixes to rationalize 
the firing of grog products. E. Ketter. rudy Vsesoyuz. 
Inst. Ogneuporov, No. 20, pp. 34-61 (1941).—-Directions 
for firing grog products are given on the basis of continu- 
ous observations of the behavior of various clay and grog 
mixes during firing. M.V.C. 

Some factors affecting the P.C.E. of silica fire clay. 
RAYMOND E. BrrcH AND Morris P. HALL. Jour. Amer. 
Ceram. Soc., 27 [8] 239-41 (1944).— references. 

Synthesis and properties of artificial spinels. A. S. 
BazILEvicH. Trudy Vsesoyuz. Nauch.-Issledovatel. Inst. 
Ogneupornykh 1% Kislotoupornykh Materialov, No. 6, 
pp. 17-38 (1936)—The properties of synthetic spinels 
lie somewhere between the properties of the materials from 
which they are obtained. Almost all technical spinel 
indices, therefore, can be calculated approximately from 
the indices of corundum and magnesite according to the 
rules of mixing, e.g., if the refractoriness of corundum is 
2050° and that of magnesite 2500°, then the refractoriness 
of a mixture of these two is about 2170°, depending on the 
proportions of materials used; this approximates the 
value of 2135° found experimentally. The index of the 
resistance to deformation under load at high temperature 
is somewhat lower than that computed from corundum 
and magnesite data. The deformation curve of spinel 
brick has a wider interval of softening and a raised moment 
of deformation (1700° to 1850°). The negative proper- 
ties of spinels include sensitivity to impurities; a small 
amount of silica present in the natural raw material (corun- 
dum and magnesite) lowers the index of deformation 
under load. The addition of 20% clay lowers the re- 
fractoriness of spinel to that of ordinary high-grade clay. 
With a smaller amount of clay, however, it is impossible 
to obtain a mix having good molding properties for the 
production of ware of small size which cannot be shaped 
by pressing. Spinel refractories possess a low. thermal 
stability, approximately similar to that of magnesite 


* Obtained from microfilm. 


brick. The production of refractory products from 
aluminous spinels is possible by means of pressing (stamp- 
ing) and by casting in a molten state. The chief property 
of spinel, its high resistance to deformation under load, 
absent when the first method is used. See Ceram. Abs., 
14 [11] 282 (1935). M.V.C. 
Unfired magnesite brick. Ya. V. KLYUCHAREV AND 
S. A. LEVENSHTEIN. Trudy Vsesoyus. Inst. Ogneuporov, 
No. 15, pp. 3-4 (1938).—-To obtain products of sufficient 
density and mechanical strength, well-fired magnesite 
containing not less than 88% MgO and not more than 2% 
CaO should be used. To pot shrinkage and raise the 
resistance to pressure under load at high temperatures, 
about 25% chromite must be added. For greater den- 
sity and durability as well as lower shrinkage, grains of 
magnesite not coarser than 8 mm. and of chromite, 2 to 3 
mm., should be used. Two types of bonding material are 
necessary: (1) an organic and (2) a ceramic bond con- 
taining 50% clay and 50% natural borate. M.V.C. 
Using asbestos waste materials in coarse ceramics. 
A. S. BazILeEvicH AND I. F. Srmmin. Trudy Vsesoyuz. 
Nauch.-Issledovatel. Inst. Ogneupornykh 1 Kislotoupornykh 
Materialov, No. 6, pp. 3-17 (1936).—Brick made of 
asbestos waste has a melting temperature of about 1500°. 
It also has a low thermal stability and is attacked by 
molten salts and metals, but it possesses a high resistance 
to alkali and has a high mechanical resistance. It should 
be considered a semirefractory building material. Brick 
made of asbestos waste can be used as clinker and as an 
alkali-resistant material. It is not suitable as a refractory 
material. An addition of 30% magnesite to asbestos 
waste materials greatly increases the refractoriness. 
This permits the development not only of refractory but 
also of high refractory brick. M.V.C. 


SEPARATE PUBLICATION 
Magnesite in the Union of South Africa. J. S. VAN 
Zy_L, L. G. BOARDMAN, J. W. BRANDT, AND J. DE VILLIERS. 
Union S. Africa, Dept. Mines, Geol. Survey Div. Mem., 
No. 38, 82 pp. (1942).—The historical aspect of the ex- 
ploitation is dealt with, and production figures are given 
from 1929 to the present time. The importance of this 
raw material is shown by the import data of ‘“‘magnesia 
fire bricks’’ from various parts of the world, the main 
sources being the United Kingdom, Austria, and Germany. 
Magnesium carbonate was also imported from these 
countries and from France. The use of the term ‘‘mag- 
nesia fire bricks’’ cannot be two strongly deprecated. The 
types of magnesite as well as the resources and application 
in industry are described. The mineralogical changes 
on heating are discussed, and reference is made to work 
by H. Jacobs (‘‘Production. . . ,’’ Ceram. Abs., 19 [3] 69 
(1940)) on the addition of tale-c arbonate rock to produce a 
forsterite brick and not for the catalytic effect as noted by 
the authors. Later work by R. Baskind (Jour. Chem. 
Met. Mining Soc. S. Africa, 38, 388-90 (1938)) is not even 
quoted. The catalysts employed by Baskind were fluor- 
spar, boracic acid, etc. Dead-burning temperatures were 
reduced from 1700°C. to the more commercial ones of 
about 1500°C. Analyses of Norwegian, Mantudi, and 
Salem brick are given together with economic data ob- 
tained from the South African Iron and Steel Corp. 
The manufacture and the applications of magnesium metal 
form another section as does carbon dioxide. Well- 
known equations are quoted needlessly. The specifica- 
tions demanded by British and South African firms are as 
follows: 


Mag- 
nesium Elek- Vereeniging 

tron, Ltd., Brick & 

Manchester, Tile Co., 

England S. Africa 
MgCoO; not less than 96.00 94.5 
MgO 45.0 
SiOz not more than 1:25 2.0 
Cao’ 1.25 1.5 


All deposits are described in detail. In the Barberton 
occurrences the widths of magnesite vary greatly and are 
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altogether sporadic, the bulk being from !/2 to 3 in. but 
sometimes 10 ft. or more. The measurements of the ore 
in rock faces are given in tabular form. The impurities 
are mainly silica, serpentinous remnants, and traces of 
iron and alumina. The methods of extraction and ton- 
nages show the potentialities of the deposits. Occur- 
rences in other parts of the Union are dealt with fully, es- 
pecially from the economic viewpoint. The analytical 
results are compared, and the fact that some show higher 
contents of MgO than the theoretical is noted. The 
average of highly cobbed ore from each producing area 
calculated from all available data is as follows: 


Sutherland 

Kaapmuiden Burghersdorp Range 

SiO, 2.43 1.44 1.88 
Al,O; 0.53 0.67 0.45 
MgO 45.88 45.30 45.37 
H.0 (total) * 0.40 0.40 0.40 
CO, 50.66 | 61,01 
100.00 100.00 100.00 


* Assumed, owing to insufficient data. 


The conclusion reached that South African magnesite must 
be dead-burned at temperatures not less than 1700°C. 
is untenable. The use of ferric oxide as a catalyst was in- 
vestigated by H. Jacobs and should be pursued further 
with additions of small amounts of manganese oxides. 
The memoir is well illustrated by sketches, maps, and 
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PATENTS 
Cellular structural material. C.-L. Norton, 


Isaac HARTER, AND C. L. Norton (C. L. Norton, Jr., 
and Dorothy Norton, executors of estate of C. L. Norton, 


deceased) (Babcock & Wilcox Co.). Can. 420,336, May 
23, 1944 (Jan. 19, 1940; in U. S. Jan. 26, 1939). 
G.M.H. 


Furnace door. W. C. BuLMER (Reliance Steel Prod- 
ucts Co.). U.S. 2,355,142, Aug. 8, 1944 (April 1, 1942). 

Producing alumina from clay. S. C. Lyons (Georgia 
Kaolin Co.). U. S. 2,354,133, July 18, 1944 (May 22, 
1943).—The method of obtaining alumina from clay 
which consists in digesting the clay with hot sulfuric acid, 
separating the solution of salts so obtained from the in- 
soluble siliceous residue, adding ammonium sulfate to the 
solution to form double sulfates, adding sodium hypo- 
sulfite to the solution of double sulfates and thereby pre- 
cipitating the salts of certain impurities, separating the 
insoluble precipitate from the solution, separating alumi- 
num ammonium sulfate from compounds of iron by dif- 
ferential crystallization, and calcining the separated alum 
crystals to drive off ammonium sulfate and sulfuric anhy- 
dride. . 

Refractory composition. R. V. 
EDWARD WASHKEN (Bethlehem Steel Co.). 
757, Aug. 1, 1944 (April 23, 1941; Nov. 2, 1942).—A 
refractory mixture having the following analysis: mag- 
nesia 60 to 85%, alumina above approximately 12.5%, 
and sufficient silica to permit vitrification but substantially 


KLEINSCHMIDT AND 
U. S. 2,354,- 


photographs. The geological portion is, of course, the 
main part of the publication and also the most valuable. 28S TERE CRS SD COMERS. 
V.L.B. 
Whiteware 


Ceramics for high-frequency insulation. M.D. RicTErR- 
INK. Bell Lab. Record, 21 [9] 290-93 (1943); reprinted 
in Nature, 152 [3859] 453-54 (1943).—Advantages of 
steatite bodies as compared with the usual electrical por- 
celain bodies are discussed. Property curves of a steatite 
body are compared with those of a clear, fused-quartz 
insulator. P.S.D. & G.A.K. 

Design of “spout attachment” for emptying corrosive 
liquors from jars. P. R. Suan. Trans. Indian Ceram. 
Soc., 2 [2] 95-96 (Sept., 1943).—A simple stoneware spout 
is described. P.S.D. 

Installing heavy ceramic industrial materials in the 
chemical industry and allied fields. J. KLEMENTZ. 
Keram. Rundschau, 51, 29-32, 40-43 (1943); abstracted in 
Chem. Zentr., 1943, I [22] 2331.—Chemically stable heavy 
ceramic products can be divided into standard products 
of an Al silicate basis and special products. The latter 
group includes (a) articles manufactured with special ce- 
ramic material, such as bauxite, corundum, silicon carbide, 
magnesite, chrome ore, zirconium oxide, or carbon, and ()) 
articles made from pure oxides, such as Al,O;, MgO, or 
ZrO... The requirements placed on such products and the 
wear to which they are subjected are discussed. Methods 
of using heavy ceramic industrial materials exposed to 
corrosive fluid media are discussed. M.V.C. 

Manufacture in Canada of steatite electrical insulators 
for high-frequency purposes. J. G. PHILLIPS AND C. V. 
Rue. Jour. Can. Ceram. Soc., 13, 11-24 (1944).—The 
authors describe the manufacturing methods of the new 
Canadian Steatite Co., Ltd., plant at Georgetown, Ont. 
Two grades of California talc are blended in a 50-50 
mixture. Flux mix, talc, clay, and organic binders are 
mixed dry in a muller-type mixer for 20 min. The batch 
passes through a swing hammer type comminutor and 
thence to forming machines. The following processes 
are described: (1) extrusion, (2) hand and hydraulic 


pressing, (3) automatic pressing, (4) machining opera- 
tions, (5) drying and firing, (6) cutting and grinding of 
* fired ware, (7) glazing, (8) inspection, and (9) laboratory 
control. 


18 illustrations. G.A.K. 


Suggestions for solution of difficult glaze-fit problems. 
C. G. Harman. Jour. Amer. Ceram. Soc., 27 [8] 231-33 
(1944).—1 figure. 

Strontia and its properties in glazes. 
CuTCHEN. Jour. Amer. Ceram. Soc., 27 |[8| 
(1944) .—7 references, 7 figures. 

* Technology of a porcelain plate. W. SCHLEGEL. 
Sprechsaal, 76 [25/28] 207-11 (1943).—An ordinary table 
plate has become so common throughout the civilized 
world that in times of peace no one gives it any thought. 
It is only when the stringency of war has made this common 
article scarce that the lack of it is felt. The present shape 
of a plate is the product of a long evolution. Molding a 
plate from a formless crude mass involves principles of 
technical rheology and depends heavily on such scientific 
properties as plasticity, viscosity, flow elasticity, ductility, 
etc. Yet while conforming to the principles and rules of 
these scientific properties, the making of a plate also re- 
quires the touch of an artisan. The plate is subject to 
internal strains and stresses. These must be carefully 
eliminated or neutralized for the plate to be good. The 
various processes, dispersion, grinding, screening, filtering, 
homogenizing, etc., involved in making the body are 
briefly discussed. The vacuum wire-cutting press and 
other equipment in which the body is treated, including 
hand and mechanical turn wheels for plates, are described. 

M.Ho. 


S. Mc- 
233-38 


SEPARATE PUBLICATION 


Ceramic Dielectric and Insulator Materials for Radio 
and Radar Instruments. R. L. Stone. WN. Carolina 
State Coll., Univ. N. C., Eng. Expt. Sta. Bull., No. 25, 
63 pp. (1943).—A large amount of information from a 
great many sources has been compiled in such a manner 
as to make it readily available as a reference. A topical 
outline of the publication follows: (1) Uses of small 
ceramic dielectric and insulator parts; (2) General pre- 
requisites of dielectric materials; (8) Theory of dielec- 


* Obtained from microfilm. 
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trics; (4) Types of ceramic-insulator materials; (5) 
Classes of ceramic dielectrics and insulators; (6) General 
survey of properties of radio and radar insulators and di- 
electrics; (7) Raw materials for steatite ceramic insulators, 
including (a) definition of magnesium silicate minerals, (5) 
prerequisites of steatite for use in ceramic-insulator bodies, 
(c) steatite for use as lava, and (d) prerequisites of clay, 
etc., for use in ceramic-insulator bodies; (8) Geography of 
steatite deposits; (9) Mining and milling of steatite; (10) 
Thermal decomposition of talc and clay; (11) Physical 
chemistry of steatite body compositions; (12) Practical 
steatite insulator body compositions, embracing (a) nor- 
mal steatite class, (b) low-loss steatite class, (c) cordierite 
class, (d) rutile and titanite classes, and (e) zirconium com- 
pound bodies; (13) Processes of manufacture of steatite 
insulator bodies, including (a) raw materials, () calcining 
of raw materials, (c) preparing the body for dry pressing, 
(d) the dry-pressing operation, (e) the extrusion process, 
(f) firing shrinkage in dry-pressed and extruded shapes, (g) 
prefiring for extreme accuracy, (h) glazing steatite and 
cordierite bodies, and (7) firing ceramic dielectrics and in- 


sulators; (14) Design of dielectric and insulator parts. 
The appendix contains the standards for Class H ceramic 
dielectrics and Class L ceramic insulators as adopted by 
the American Standards Assn. P.S.D. 


PATENTS 


Apparatus and method for charging pottery molds. 
W. J. MILLER AND A. J. REEK (Reek assigner to Miller). 
U. S. 2,354,170, July 18, 1944 (Aug. 21, 1939; Oct. 6, 
1942). 

Ceramic material. J. R. Larr (Canadian General 
Electric Co., Ltd.). Can. 420,776, June 13, 1944 (Dec. 5, 
1939). G.M.H. 

Sealing spark-plug electrodes in ceramic insulators. 
J. A. JerFerY (Champion Spark Plug Co.). U.S. 2,355,- 
4438, Aug. 8, 1944 (Feb. 238, 1942). 

Spark plug. G. S. WEINERTH. U. S. 2,353,620, 
July 11, 1944 (June 19, 1942). J. G. Jackson (Square D 
Co.). U.S. 2,355,163, Aug. 8, 1944 (Oct. 18, 1940). 

Spark-plug shield. R.L.SnHumaker. U. S. 2,355,116, 
Aug. 8, 1944 (July 7, 1931). 


Equipment and Apparatus 


Apparatus for the measurement of reflectivity. E. 
KAPPLER. Physik. Z., 44 [3/4] 83-86 (1943).-A new 
spectrometer-like arrangement for the accurate measure- 
ment of the reflectivity of transparent bodies is described 
in detail. The formulas for the calculation of the reflec- 
tivity as a function of the angle of incidence are developed. 

M.Ha. 

Canadian ball-mill pebbles. W.G. Worcester. Jour. 
Can. Ceram. Soc., 13, 48-50 (1944).—W. describes de- 
posits of quartzite ball-mill pebbles in southeastern 
Alberta and southwestern Saskatchewan. The pebbles 
range in size from 1 in. to 6 or 8 in. in diameter. They 
vary in shape from perfect spheres to flattened, spheroidal 
forms and are of various shades from light to dark gray. 
These pebbles differ only slightly in wearing qualities 
from Danish pebbles. G.A.K. 

Chromatic lens as color producer. E. BucHWaALp. 
Phystk. Z.,44 [7/8] 156-63 (1943).—The fact that a quartz 
lens has greatly differing refractive indices for the near and 
far infrared radiations is used in an attempt to construct a 
chromatic lens system with intentionally large color errors 
for producing definite colors. By arranging diaphragms 
and annular disks of varying diameter at different places 
on the axis and by screening of the central part of the lens, 
definite colors can be obtained in a simple and reproducible 
manner that comprise practically the whole spectrum and 
the color triangle from unsaturated tones up to above 90% 
saturated tones. Compared with a monochromator, the 
new arrangement is said to be cheaper, to give more light 
by reduction of the number of mirrors, and to include the 
purple tones. The theory of calculating a lens system is 
given. M.Ha. 

Coreless induction furnace in the steel foundry. F. 
Harms. Stahl & Eisen, 64 [11] 175-78 (1944).—The 
principles and the development of the coreless induction 
furnace are described. The most important advantages 
are readiness for operation at any time, good temperature 
regulation and possibility of overheating without much 
injury to the lining, and short melting times, shorter than 
those attainable in either the arc or open-hearth furnace. 
A disadvantage is that comparatively clean scrap should 
be used, as the charge can be neither dephosphorized nor 
desulfurized. The burning off of alloying constituents is 
lower than in any other type of furnace. Current con- 
sumption is uniform without sudden fluctuations. In- 
stallation costs are higher than for other furnace types. 

M.HaA. 

Defects of the auger press in working a lightweight 
body containing combustible material. E. A. GERMAN. 
Ogneupory, 1940, No. 11-12, pp. 574-75; abstracted in 
Trans. Brit. Ceram. Soc., 41 [5] 638A (1942).—Insulating 
brick containing clay, grog, charcoal, and sawdust de- 
veloped S-shaped cracks in drying. The defect was 


traced to the introduction of striation by the terminal 
blades of the auger (Lentpress). When the shaft was 
shortened so as to bring the blades clear of the inner end 
of the mouthpiece, the cracking ceased. 

Drying balance device. R.Crtauss. TJonind.-Ztg., 65, 
559 (1941); abstracted in Z7rans. Brit. Ceram. Soc., 41 
17] 85A (1942).—C. describes a simple arrangement for 
following the progress of drying in a chamber drier by 
determining the loss in weight of a sample brick. 

Drying of clay. ANON. JTJonind.-Zig., 65, 499, 509 
(1941); abstracted in Trans. Brit. Ceram. Soc., 41 |7] 
84A (1942).—Artificial drying of raw clay should not be 
carried out if the bonding power and plasticity are re- 
duced. A clay drier is described suitable for dealing with 
lump clay, which cannot satisfactorily be dried in the 
rotary drier. The clay is elevated to the top of the waste 
tip and is fed into the drier, which is built in the form of a 
tunnel up the opposite side of the tip. The lumps of 
clay move down the tunnel, beneath which there is a hot 
flue rising from a furnace at the foot of the drier. 

* Empirical values and calculations for drying opera- 
tions. K. Sprincier. Tonind.-Ztg., 67 |7/8| 55-58 
(1943).—S. discusses the drying of brick. He first re- 
views the physical principles involved in removing, with 
the aid of warm air, the water used in making the body 
from the green brick. He then discusses the economic 
and technical aspects of drying and existing drying units. 

M.Ho. 

Fastax, an ultra-high-speed motion-picture camera. H. 
J. Smitn. Bell Lab. Record, 22 |1| 1-4 (1943).—Cameras 
developed by the Bell Laboratories that are capable of 
taking 8000 pictures per sec. on 8-mm. film and 4000 
pictures per sec. on 16-mm. film are described and illus- 
trated. 

Inspecting and determining axis of orientation of quartz 
crystals. G. W. Wiiitarp. Bell Lab. Record, 22 [7] 
320-26 (1944).—The inspectoscope, conoscope, and orio- 
scope, instruments designed by the Bell Laboratories and 
used to locate various mechanical defects, regions of 
optical twinning, and the optic axis of raw quartz crystals, 
are described and illustrated. PSD 

Laboratory timing clock. Girpert F. SmirH. Jour. 
Chem. Soc. [London], 1944, March, p. 113.—A vertical 
magnetically energized rider is carried by the second hand 
of a horizontal electrical clock. A tapping key permits 
it to engage and disengage, thus giving accurate timing 
readings of a number of successive events. G.M.H. 

Nature of brick drying. R.Ciauss. TJonind.-Ztg., 65, 
525 (1941); abstracted in Trans. Brit. Ceram. Soc., 41 
[7] 84A (1942).—In general, the drying time of clays is 
controlled by the water content and plasticity, a fat clay 


* Obtained from microfilm. 
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taking longer to dry. Natural drying is incomplete and 
unreliable. Artificial drying is discussed. The greater 
the temperature difference between the drying material 
and the drying air, the more rapid is the drying. 

New contributions to interferometry: I, New non- 
localized interference fringes. S. Toransxy. Phil. 
Mag., 34 [235] 555-65 (1943).—A detailed description is 
given of a technique for obtaining nonlocalized inter- 
ference fringes using a small illumination source and the 
Fabry-Perot interferometer. These fringes extend into 
space in the form of cones and produce sharp rings when 
allowed to fall on a screen. The size, sharpness, proper- 
ties, and theory of formation as well as the application 
of the rings are discussed. II, New interference phenom- 
ena with Newton rings. Jbid., 35 {241] 120-35 (1944).— 
Surface errors of less than one hundredth of a wave length 
can be detected by the use of a filming technique in con- 
nection with the observation of Newton rings. Newton 
rings are usually studied in a simple reflecting system by 
illuminating a lens placed upon a glass plate or a solid 
metallic mirror. T. deposited high reflecting coefficient, 
thin, transparent, silver films (similar to those used in the 
Fabry-Perot interferometer) on the contacting faces of 
the lens and the glass plate. New interference phenom- 
ena were Observed and analyzed. The filming technique 
is described. Application of the technique is made to 
the study of thin metallic films and of the irregularities 
of glass surfaces. 7 references, 3 plates. S.Z. 

* Open-air drying and its mechanization. PH. Jon- 
ind.-Ztg., 67 |17/18] 166-70 (1943).—The construction of 
drying sheds for most efficient drying and the mechaniza- 
tion of transport within the drying yard are discussed. 

M.Ho. 

* Problem of artificial brick drying. Does the re- 
claimed heat from the annular furnace and from condensed 
steam suffice to dry green brick? How does the brick 
expert calculate it in advance? Hans ERNST SACHSE. 
Tonind.-Ztg., 67 [19/20] 193-202 (1943).—S. gives a de- 
tailed illustration of the calculation of the heat that can be 
reclaimed from the kilns where the brick is fired and from 
the waste steam available in brickyards run on steam. 
He also shows how to calculate the amount of water to be 
evaporated from the unfired brick and the quantity of 
heat required to accomplish it. The calculations are 
illustrated with numerical examples. By making these 
calculations, the expert knows whether there is enough 
reclaimable heat to dry the green brick and, if there is not, 
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how much heat must be supplied in addition to the re- 
claimed heat. M.Ho. 

Processing quartz. W.L.Bonp. Bell Lab. Record, 22 
[8] 359-61 (1944).—Various methods in use at the Bell 
Laboratories for the production of small thin quartz plates 
from large quartz crystals are described. P-S.D. 

Testing and rating air filters. O. C. 
Lab. Record, 21 |9| 2438-47 (1943).—Laboratory methods 
and tests for measuring dust conditions met in the field 
and for measuring capabilities of filters are discussed and 
illustrated. PSD: 

* Unloading and storing of ceramic raw materials in 
bulk. F.Rrepic. Tonind.-Ztg., 67 [7/8] 638-65 (1943) .— 
The arrangement of unloading cranes, storage bins, con- 
veyers, etc., is discussed. M.Ho. 

* Use and care of ropes in conveyer units of the brick 
industry. FE. Bevani. Tonind.-Ztg., 67 |11/12| 96-97 
(1943). M.Ho. 


BOOK 


Microscope and Its Use. FRANK J. MuNOoz AND HARRY 
A. CHARIPPER. Chemical Publishing Co., Inc., Brooklyn 
2,N.Y., 1944. Price $2.50.—The book deals with the evo- 
lution of the microscope; illumination; the microtome; 
use and care of the microscope; stereoscopic, metallurgical, 
and polarizing microscopes; accessories for use with the 
microscope; and common errors in the use of the micro- 
scope. 


PATENTS 


Drying apparatus for suspensions or solutions. JOHN 
THOMLINSON. Can. 420,474, May 30, 1944 (Nov. 25, 


1942; in Great Britain Dec. 2, 1941). G.M.H. 
Light polarizer. FE. H. LANp. Can. 421,067, June 27, 
1944 (March 24, 1943). G.M.H. 


Radiant heat-treating and apparatus therefor. I. J. 
BARBER (Fostoria Pressed Steel. Corp.). U.S. 2,354,- 
658, Aug. 1, 1944 (May 14, 1941). 

Thickening or settling apparatus. H. S. Coe. Can. 


420,600, June 6, 1944 (Jan. 18, 1941). G.M.H. 
Wide-angle lens. Rupo_F KINGSLAKE AND P. W. 
STEVENS (Canadian Kodak Co., Ltd.). Can. 420,346, 
May 23, 1944 (April 11, 1942; in U. S. Nov. 6, 1941). 
G.M.H. 


* Obtained from microfilm. 


Kilns, Furnaces, Fuels, and Combustion 


Analysis of furnace radiation. D. W. RuporrFr. 
Eng. & Boiler House Rev., 58 {4] 86-89, 98 (1944).—R. 
describes a new approach to a more exact method of com- 
puting radiant-heat absorption in boiler furnaces de- 
veloped by A. M. Hurvich. From a survey of the vari- 
ables involved in the process of combustion and radiation, 
the radiant-heat transfer in a furnace is characterized by 
its temperature criterion, 8, and by its Boltzmann number, 
B = wCyy/C.T* where w = the velocity of flue-gas flow 
through the furnace section, C, = the average specific 
heat of the furnace gases in the furnace, y = their average 
specific weight, C, = the emissivity, and 7 = absolute 
temperature in °C. Curves of emissivity for various 
flames and gases are given, and B and @ are as follows: 


Boltzmann Temp. 

Fuel criterion criterion 
Oil 0.1 -10.0 0.48-0.92 
Oil (small furnaces) 0.15- 5.1 0.55-0.94 
Gaseous 0.1 -—3.3 0. 48-0. 87 
High-volatile powder 0.1 - 2.8 0.49-0. 86 
Anthracite powder 0.15- 1.3 0. 58-0. 79 
Coal (grate fired) 0.50- 5.0 0.68-0.92 


An equation is developed for the solution of actual furnace 
problems based on these criteria. M.Ha. 


Annular kiln or tunnel kiln in the brick industry. E. 
KENZLER. TJonind.-Ztg., 65, 497 (1941); abstracted in 
Trans. Brit. Ceram. Soc., 41 [7] 85A (1942)—-A simple 
type of tunnel kiln is favored for common brick. An ex- 
pensive gravity drive operates the automatic car-discharg- 
ing apparatus. If necessary, a tunnel kiln can handle 
fewer brick than is possible with an annular kiln; over- 
firing is also less likely with a tunnel kiln. The ultimate 
choice of kiln, however, depends on the type of clay. 

Coal for heating and steam generation. I. R. HOFFMAN. 
Heating & Ventilating, 41 [6] 66-80 (1944).—After point- 
ing out the prominent features of various kinds of coal, H. 
attempts to forecast the postwar status of solid fuel. Coal- 
burning methods, growth of the stoker industry, boiler- 
room controls, effects of storage on coal, coal selection, 
and smoke abatement are phases of the problem. 6 
charts, 16 diagrams. M.R. 

Is the annular-kiln roof necessary? H. TERHECHTE. 
Tonind-Ztg., 65, 519 (1941); abstracted in Trans. Brit. 
Ceram. Soc., 41 |7| 85A (1942).—An adequately insulated 
movable covering makes a kiln as economical as the roofed 
annular kiln. The movable section consists of a traveling 
frame connected with a lifting apparatus and two sliding 
platforms. 

Mechanical stoking in the refractories industry. V. D. 
Moro AnD S. M. Ivanov. Ogneupory, 1941, No. 1, pp. 
29-37; abstracted in Trans. Brit. Ceram. Soc., 41 [7] 85A 
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(1942)—-The authors describe preliminary experiments 
on the development of a portable mechanical stoker ca- 
pable of universal application in the refractories industry. 
Following an account of the various systems used outside 
the U.S.S.R., reasons are given for adopting the ‘‘inverse”’ 
system as the basis for experiments. This system com- 
prises an underfeed stoker feeding fuel to a vertical retort, 
into which air is forced from above. The fuel moves up- 
ward so that the ash and clinker are removed from the 
top of the retort. The air passes downward through the 
fuel bed, and the products of combustion are led off through 
a grid in the lower part of the fuel bed. The grate may be 
worked so as to give semigas, producer gas, or complete 
combustion, according to the height of the fuel surface. 
Several advantages are claimed for the ‘“‘inverse’’ system, 
which is said to provide every favorable condition for com- 
bustion. The present work has been confined to measure- 
ments of the power required to move the fuel through a 
horizontal channel and up a vertical retort and the effect 
on this power of fuel grading and the shape of the retort. 
The influence of the shape of the retort on the movement 
of the fuel bed was studied with a view to maintaining a 
level surface. Wooden models were used for these ex- 
periments. Future work will deal with combustion condi- 
tions. Diagrams of several projected stokers are pre- 
sented. 

Progress in flue gas cleaning. ANon. Eng. & Boiler 
House Rev., 58 {2} 36-40 (1944).—Methods of gas clean- 
ing based on aerodynamic principles are explained, and a 
few installations are described. M.Ha. 

Stoker manufacturers study conservation of fuel 
and consider the postwar outlook. ANon. //eating, 


Piping & Air Conditioning, 16 |7 | 420 (1944).—The Stoker 
Manufacturers Assn., at its annual meeting, (1) adopted 
standard codes for testing and rating underfeed stokers up 
to 1200 Ib. of coal per hour for both bituminous and anthra- 
cite machines, (2) recommended that Bituminous Coal 
Research, Inc., consider research projects on stokers and 
stoker coals, and (3) made specific recommendations on 
the design of boilers for stoker firing. The latter recom- 
mendations will be transmitted to the cast iron and steel 
heating boiler industries for their consideration. M.R. 

* Suggestions for new brick-firing kilns. Joser RAmM- 
INGER. Tonind.-Ztg., 67 [13/14] 122-23 (1943).—R. 
presents plans for a new type large-output brick-firing 
kiln of the annular type. M.Ho. 

* Tunnel kiln in the brick industry. Lutz BENDA. 
Tonind.-Ztg., 67 [17/18] 176-78 (1943).—-A contribution 
to the current discussion on the tunnel kiln vs. the annular 
kiln for the brick industry. B. is of the opinion that in 
the future the tunnel kiln will be prevalent in the brick 
industry as it is in the field of fine ceramics. He further 
believes that tunnel kilns for fine ceramics will be elec- 
trically heated, but in the brick industry they will be gas 
fired. See ‘Annular .. .,’’ Ceram. Abs., 23 [5] 93 (1944); 
this issue, p. 156; ‘“‘Chamber. . .,’’ 2bid., [8] 141. M.Ho. 


PATENTS 


Superstructure of kiln cars for tunnel ovens. Swin- 
NERTONS, Ltp., AND R. B. BLoore. Brit. 561,486, June 1, 
1944 (Dec. 1, 1942). 


* Obtained from microfilm. 


Geology 


Arkansas bauxite mapped. ANoN. Mfrs. Record, 113 
[7] 60 (1944).—The Geological Survey, U. S. Department 
of the Interior, has prepared a map of the Arkansas bauxite 
district in Saline and Pulaski counties, which produces 
95% of the bauxite mined in this country. M.R. 

Asbestos in India. N. L. SHarma. Trans. Indian 
Ceram. Soc., 2 [2] 110-29 (Sept., 1943).—The chemical 
composition, physical properties, mode of occurrence, 
and distribution of asbestos in the various provinces and 
states of India are discussed. Indian mining and dressing 
methods are described. Statistics are given for the pro- 
duction of asbestos in India from 1924 to 1938 and for its 
importation into British India. P.S.D. 

Brazilian bauxite. ANoNn. Chem. Trade Jour., 110, 
313 (1942); abstracted in Trans. Brit. Ceram. Soc., 41 
[5] 683A (1942).—Bauxite is widely distributed in Brazil, 
but the chief deposits are in Minas Geraes. The total 
reserves are approximately 200 million tons; actual pro- 
duction has so far been less than 20,000 tons per annum. 
See Ceram. Abs., 22 [7] 124 (1948); 23 [6] 110 (1944). 

Flocculation in solutions and suspensions. E. MARDLES. 
Nature, 153 [8894] 746-47 (1944).—Flocculation in sus- 
pensions of finely divided solids in liquids can be demon- 
strated by microscopic examination or by experimental 
methods. Flocculation is mainly the cause of anomalous 
viscosity behavior and thixotropy. The degree of floc- 
culation of a suspension can be gauged by the ultimate sedi- 
ment volume and rate of sedimentation, flocculation being 
associated with a large sediment volume and a relatively 
high rate of sedimentation. The specific viscosity of 
solutions of mercuric salts, aluminum chloride, etc., and of 
suspensions of zinc oxide, titanium oxide, etc., in alcohol 
increases with the addition of water following the in- 
creased viscosity of the medium. The higher specific 
viscosities are due to the longer times of orientation of 
asymmetric particles in the more viscous liquids. Floccula- 
tion, akin to the sol = gel transition, is a kinetic process, 
the solvated particles on collision tending to aggregate 
momentarily at least. In liquids of higher viscosity, the 
particles moving more slowly and with a kinetic energy 
less in proportion to the increase in viscosity are less likely 


to disengage themselves from the cohesive force after 
collision. G.A.K. 

Formation of a colloid from halloysite in dilute acid 
solution. P. G. Nuttinc. Jour. Wash. Acad. |Sci., 34 
[4] 110-12 (1944).—Recent soil research is in agreement 
on the fact that most soils contain complex mineral aggre- 
gates of siliceous colloids in the form of massive particles, 
films on other minerals, or some form of colloid-sol, hy- 
drosol, or gel. Acid-solubility studies were made on a 
halloysite from Anamosa, Iowa. In the presence of dilute 
acid, this mineral formed a sol having the composition of 
allophane. A quantitative relationship between acid, 
clay, and water is derived from the experimental data. 

General geology of Mississippi. Tom McGLoru.in. 
Bull. Amer. Assn. Petroleum Geologists, 28 [1] 29-62 
(1944). G.M.H. 

Mica for war purposes. F. J. Given. Beil Lab. 
Record, 22 [2] 60-63 (1943).—Military uses of mica are 
discussed briefly. Specific requirements of micas and 
electrical test methods for their suitability are described. 

Physical and physicomechanical properties of argilla- 
ceous raw materials. P. A. ZEMYATCHENSKIT. TJ rudy 
Vsesoyus. Inst. Ogneuporov, No. 19, pp. 3-35 (1940).— 
Various types of clays were tested by different methods 
for their cohesiveness. The indices of cohesiveness vary, 
depending on the way in which clay samples are prepared 
and the methods of testing used. M.V.C. 

Quartzites of the 11th working level of the Yasinovat 
deposit. A.M.TRAKHTENBERG. Ogneupory, 1941, No. 1, 
pp. 15-17; abstracted in Trans. Brit. Ceram. Soc., 41 
[6] 738A (1942).—Three types of quartzite occur in this 
level; they are characterized according to the type of 
fracture. Analyses and microstructure are given. 

Rapid methods of testing and rating white sand. J. 
EIDUKS AND F. RriKarps. Ber. Deut. Keram. Ges., 23, 
307-25 (1942).—Of the subjective methods, the best is the 
determination of the mineralogical composition. The 
semiobjective method of heating the sand is still quite 
practicable; it consists in heating the samples to redness, 


"hel 
© 
» 


158 


moistening them with xylene, and then comparing them 
with samples of known iron content. Because the classical 
process of determining Fe and Tiis time consuming, a new 
quick method was developed: the powdered sand is 
treated with KNaCOs;, and the melted cake is first sof- 
tened with water and then moistened with a definite 
amount of H,SO,. In this way a clear and colorless liquid 
is obtained for the colorimetric determination of Fe and Ti. 
This method is as exact as the other best known methods 
and requires 1 hr. to complete. Full bibliography. 
Discussion. T. ScHauerR. Jbid., p. 388; abstracted in 
Chem. Zentr., 1943, I [22] 2331.—The best rapid methods 
are given: (1) For the purest tertiary sand (Fontaine- 
bleau, Dérentrup, Frechen, Duingen, Walbeck, Hohen- 
bocka), with an Fe,O; content of 0.007 to 0.03%, the 
heating-to-redness test is the most suitable. The test 
lasts 30 min. and has an error of 0.001%. (2) Feldspar 
sand, micaceous sand, and titanic sand containing very 
little iron, in which the Fe,O; content is 0.03 to 0.10%, 
are also best tested by the heating-to-redness test, but the 
samples must be very finely powdered beforehand. The 
test lasts 45 min. and the error is +0.01%. (3) Sands 
containing much feldspar, mica, titaniferous iron, and 
chromic oxide are best tested by the Eiduks and Rikards 


Chemistry 


Crystals of quartz. W.P. Mason. Beil Lab. Record, 
22 |6| 282-89 (1944).—The piezoelectric properties of 
quartz as dependent upon the orientation of crystal plates 
cut from the parent crystal are discussed and illustrated. 

* Demonstration of sintering and fusion of ceramic 
raw materials, glass mixes, slags, and coal ash in a heated 
electron microscope. K. ENDELL AND M. v. ARDENNE. 
Kolloid-Z., 104, 223-31 (1943).—Using a heated electron 
microscope with an attached photographic camera, the 
authors made a series of pictures of the sintering and fusion 
of SiOs,, magnesite, several grades of kaolin, glauconite, 
soda slag, bottle-glass mix, ash from several kinds of coal, 
synthetic bentonite, etc. The sintering and the fusion 
temperatures were carefully measured. The chemical 
constituents were identified, except for a few cases where 
there was not enough material to make certain identifica- 
tion. The results are tabulated and reproduced in numer- 
ous pictures. M.Ho. 

* Effects of the atmosphere in which powders are pre- 
pared on their chemical activity and surface properties. 
J. A. HEDVALL AND A. LUNDBERG. Kolloid-Z., 104, 198- 
203 (1943).—The chemical activity of solids is a function 
not only of the composition but to a large extent of the 
nature of the lattice structure and the surface. Reactions 
between solids occur on their contact surfaces; thus, the 
nature of the surface becomes as important as its com- 
position. It is therefore justifiable to expect that the 
atmosphere in which the powders are prepared or pre- 
treated will affect the activity of a powder by its influence 
of the latter’s surface. Results of earlier experiments 
are recounted in which SiO, was preheated in air, oxygen, 
SO;, and SO, at 600°. The pretreated SiO, was then 
mixed with CaO or Al,O;. The mixture was heated to 
1000°, and the activity of SiO. was evaluated from the 
amount of CaO which entered into the reaction. The ac- 
tivity of SiO, with CaO or Al.O; increases in the following 
order: heated in SO; < heated in air < heated in O < 
heated in SO). The effect of activation temperature on the 
extent of activation was studied at 400° to 1325° in air 
and in O. The activating effect rises sharply between 
400° and approximately 500°. The rise then becomes 
gradual up to approximately 1000°. Then the effect 
drops. The activation is explained by the dissolution 
of the gases in the solid surface. M.Ho. 

* Investigation of the preparation of monodispersed sub- 
stances. A.H.M.ANpREASEN. Kolloid.-Z., 104, 181-89 
{1943).—The purpose of this investigation was to prepare 
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method, which requires 1.25 hr. and has an error of 
+().01%. This process must be carried out by trained 
persons. M.V.C. 


Subdivision of the clay fraction in mechanical analysis. 
E. W. Jour. Agr. Sci., 33 [8] 147-54 (1943) 
R. examined the possibility of extending the routine 
mechanical analysis of soils down to finer particles than the 
conventional clay. His main conclusions are as follows: 
(1) Sampling depths of only 2 cm., using standard me- 
chanical analysis apparatus, appear to introduce no new 
sources of error. (2) With special pipettes and settling 
vessels, sample depths of only 2.5 mm. seem to be allow- 
able. (3) The amount of caustic soda to be added to a 
soil for proper dispersion depends upon the soil, and this 
dependence limits the accuracy with which the mechanical 
analysis of the clay fraction can be carried out. (4) 
There are no certain criteria available for deciding how 
much caustic soda should be added. (5) Routine me- 
chanical analysis can be extended by the simple methods 
described to clay particles with pv 6, i.e., with a conven- 
tional diameter of about 0.1 uw. (Note: the symbol 
pv = —logy v, where v is the settling velocity of a particle 
in centimeters per second. The notation is in conformity 
with the pH notation). PSD; 


and Physics 


monodispersed systems within the range of 3 to 0.8 u. 
These systems were to be studied for their effect on the ex- 
tinction and reflection of light as a function of the particle 
size. In this region as the particles decrease there is an in- 
creasing deviation from the Clausius law and a greater 
conformity with the Rayleigh law. The known methods 
for preparing monodispersed systems by prolonged centri- 
fuging (Perrin) or repeated degantation (Andreasen) are 
very time consuming and hardly yield true monodispersed 
systems. In the present work A. resorted to precipita- 
tion to obtain monodispersed systems. As is known from 
indications of other investigators (Odén, Bechhold and 
Hebler, Owe), the precipitate resulting from mixing two 
solutions capable of yielding an insoluble salt is fairly uni- 
form. The precipitation method was tried on Ca, Sr, 
Pb, and Ba. These were precipitated as sulfates by 
pouring the respective solutions simultaneously into a 
beaker. The sulfate ion was supplied by a H2SOQ;, solu- 
tion. The results with BaSO,; were the best, but in no 
case were the systems thus obtained monodispersed. A 
system was then tried in which the BaSO, was precipi- 


tated relatively slower. The following reaction was 
utilized: 2Na2S203 + 4H,O, Na.SO, Na2S30¢ 
4H,O. The precipitate was obtained by combining equal 


volumes of solutions of BaCly-2H2O 10 gm. and Na2S.Q3;-- 
5H2O 20 gm. per liter. The H2O, was added to the BaCl, 
solution, using 5 ml. of perhydrol for each 100 ml. of the 
solution. To 100 ml. of the thiosulfate solution enough 
H.0 or other liquid was added to make the final volume 
of the mixed solutions 250 ml. This procedure produced 
the desired results. The size of the grains was successfully 
regulated by adding a Na or K citrate solution. Without 
the citrate solution, the size of the BaSO, precipitate 
ranged from 4.20 to 2.80 u; 2.5 ml. of 0.5 molar citrate 
solution reduced the size of the particles to the range 1.02 
to 0.80 uw. Larger quantities of the solution produced true 
monodispersed systems; 25 ml. of the citrate solution pro- 
duced a BaSO, precipitate of 0.140 uw. Further increase in 
the volume of the citrate solution added had no effect in 
reducing the size of the particles. The results of studying 
the light phenomena in these dispersions will be reported. 


M.Ho. 
Methods of analysis of fluorine silicates. S. S. Koro 
AND B. M. Katyzusxaya. Trudy Vsesoyuz. Nauch.- 


Issledovatel. Inst. Ogneupornykh i Kislotoupornykh Mate- 
rialov, No. 7, pp. 27-60 (1936).—A review. M.V.C. 
Molecular weight, gram molecule, and Avogadro’s 
number. W.E.Duncanson. Phil. Mag., 35 [241] 73-80 
(1944).—The three quantities, molecular weight, gram 
molecule, and Avogadro’s number, are defined in the 


Ds 
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most fundamental manner, and alternative definitions, 
considered less fundamental by D., are discussed. He 
defines molecular weight as ‘‘16 times the ratio of the 
mass of a molecule of the substance to the mass of an atom 
of oxygen’”’ and rejects the ‘“‘macro”’ definition, ‘‘32 times 
the ratio of a mass of a substance to the mass of O» which 
in gaseous form will occupy the same volume under the 
same conditions of temperature and pressure.’’ The gram 
molecule is defined as the mass of a certain number of 
molecules. The number of molecules is Avogadro’s 
number. A critical discussion is given of the proposed 
definitions. S.Z. 
Nomenclature of organosilicon compounds. R. O. 
SAvER. Jour. Chem. Education, 21 |6| 303-305 (1944).— 
A compound containing at least one C-Si bond is an 
organosilicon compound. The history of these compounds 
and their nomenclature are discussed in detail. Four 
systems of nomenclature taken from the literature and one 
proposed by S. are listed. S. proposes five rules for nam- 
ing these compounds. 12 references. 32. 


Physical chemistry of open-hearth slags. JAMES 


Wuite. Jour. Iron & Steel Inst. [London], 148 [2] 579- 
712P (1943).—-The principal oxides occurring in open- 


hearth slags are CaO, MgO, MnO, FeO, Fe.,03, Al.O;, 
P,O;, and SiO», and a knowledge of the systems formed by 
these oxides with each other is essential to an understand- 
ing of the nature of the slag and of its role in steelmaking. 
The available data concerning these systems are discussed 
and correlated, thermal equilibrium and phase diagrams 
are given where these are available, and probable forms of 
some of the unknown diagrams are suggested on the basis 
of published information. Particular attention is paid to 
the equilibria governing the relationships between the 
oxides of iron and gaseous oxygen and between these 
oxides and metallic iron. The modifying effects produced 
by the presence of other oxides on these relationships are 
also discussed under the Headings of the appropriate sys- 
tems; hence, the mechanism of gas oxidation in the furnace 
is briefly discussed. On the basis of the data thus presented, 
the question of the constitution of actual furnace slags is 
discussed, and a tentative scheme of phase assemblages in 
solidified basic slags is proposed, which, it is hoped, may 
serve as a basis (to be proved or amended) for further work 
on the subject. Fusibility and fluidity relationships in 
furnace slags are also considered insofar as they limit the 
range of ‘‘workable’”’ compositions. The question of the 
molecular constitution of liquid slags is briefly discussed. 
216 references. 

Properties of freshly formed surfaces: I, Applica- 
tion of the vibrating-jet technique to surface-tension 
measurements on mobile liquids. C. C. Appison. 
Jour. Chem. Soc. |London], 1943, pp. 535-41..-The 
application of the vibrating-jet technique to surface- 
tension measurement has hitherto been restricted, owing 
to practical difficulties and to the complex mathematical 
treatment required. A practical method is described for 
measuring the surface tension of pure mobile liquids and 
for the study of adsorption at freshly formed surfaces. 

G.M.H. 

Rapid method of determining ZrO,. S.S. Koro. 
E. G. RozuKxova. Trudy Vsesoyuz. Nauch.-Issledovatel. 
Inst. Ogneupornykh i Kislotoupornykh Materialov, No. 7, 
pp. 62-69 (1936)._-The most uniform and rapid results 
are yielded when the phosphate method discussed by the 
authors is used. M.V.C. 

Reaction of silica with hydrated CaO. B.S. Suverzov, 
A. M. TAUKHILEVICH, AND L. B. FLiGILMAN. Trudy 
Vsesoyuz. Nauch.-Issledovatel. Inst. Ogneupornykh i Kislo- 
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toupornykh Materiaiov, No.7, pp. 70-81 (1936).—-The inter- 
reaction of lime with silica is chemical in character. It is 
accompanied by a swelling of the grains, ie., a trans- 
formation of the material into a colloidal state. It is 
impossible to say whether a new stable compound is 


formed. Petrographic studies of the reacting materials 

showed neither changes in the shape of the grains nor 
. 

formations of new compounds. M.V.C. 


Roentgenographic method for the direct measurement of 
stress components without generation of calibration lines. 
E. OsswaLp. Z. Metallkunde, 35 [1] 19-21 (1943).— 
The usual method of determining stresses in a material by 
X rays requires a reference or calibration line for the 
evaluation of the measurements and the determination of 
the distance from specimen to film. O. describes a new 
arrangement that makes the calibration lines unneces- 
sary; the film is adjusted in a definite direction and angle 
to the specimen, and single stress components are deter- 
mined by one exposure in the oblique position of the film, 
which is then exposed twice by masking first one half and 
then the other half. In one case with Co radiation the 
accuracy was +£0.02 kg. per mm.?. M.Ha. 

Spot-reaction experiments: VI, Iso- and inner-molecular 
redox reactions. F. Frici. Jour. Chem. Education, 
21 [6] 294-98, 307 (1944).—Additional solid-phase reactions 
involving reduction and oxidation (redox reactions) are 
discussed with the procedure for laboratory study of the 
reactions. The following reactions are described: (18) 
Higher metal oxides and noble metal oxides as _ re- 
dox systems. Examples for oxides of Pb, Mn, Ni, Ag, 
and Hg are given. (19) Redox reactions of copper 
salts. The decomposition of Cu(CNS)o, copper tetram- 
mine polyiodide, and mercaptobenzthiazol is described. 
(20) Ammonium salts as inner-molecular redox systems. 
The decomposition of NH,;NO;, NH yNO:, and 
Cr,O; is discussed. (21) Decomposition of sodium thio- 
sulfate as an inner-molecular redox reaction. (22) De- 
composition of alkali stannite into stannate and tin 
as an isomolecular reaction. (23) Valence isomerism 
and tautomerism of ferric sulfide as an inner-molecular 
redox reaction. (24) The calomel reaction. (25) Oxalic 
acid decompositions ds inner-molecular redox reactions. 
For Parts I-V see Ceram. Abs., 23 [1] 26 (1944). — S..Z. 

Terminology and symbols in physics. W. E. Dun- 
CANSON. Phil. Mag., 35 [241] 81-90 (1944).—Definitions 
and symbols for density, specific volume, specific heat, 
dielectric constant and permeability, and velocity are 
presented and criticized in the light of the author’s pur- 
pose to produce fundamental and unambiguous defini- 
tions and symbols. 3 references. SZ. 

Use of oxine (orthohydroxyquino!ine) method for deter- 
mining aluminum oxide in materials with a high iron 
content. S. A. ToL_KacHEv, T. F. KORZUKHINA, AND 
V.N. Dyxas. Trudy Vsesoyuz. Nauch.-Issledovatel. Inst. 
Ogneupornykh i Kislotoupornykh Materialov, No. 7, pp. 
3-21 (1936). M.V.C. 


PATENTS 

Manufacture of precipitated silica. E. K. Cour, Ltp., 
AND J. N. I. Evans. Brit. 561,750, June 14, 1944 (Nov. 
27, 1942). ; 

Manufacturing titanium pigment. S. P. Topp AND 
F. C. VeRpDUIN (Sherwin-Williams Co.). U.S. 2,355,187, 
Aug. 8, 1944 (March 2, 1940). 

Method for preparation of TiO,. 
can Zinc, Lead & Smelting Co.). 
1944 (Sept. 3, 1941). 


R. H. Monk (Ameri- 
U. S. 2,353,918, July 18, 


General 


A.-c. electronic motor drive. T. R. Lawson. Nat. 
Engr., 48 |6] 374-76 (1944).—An electronic motor drive, 
developed by Westinghouse and known as the ‘‘Mot-O- 
Trol,”’ is described. It is an adjustable-speed drive that 
may be used in any industry on applications requiring 


constant preset speed at varying loads over a 20 to | speed 
range and smooth, automatic acceleration and decelera- 
tion. It is suggested for applications in cement, ceramic, 
and glass plants and in materials handling and mining. 
2 diagrams. M.R. 
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Can the ceramist use emulsions? LoGaN GRUPELLI. 
Bull. Amer. Ceram. Soc., 23 [8] 288-90 (1944).—5 refer- 
ences. 

Construction of Chicago’s first subway—architectural 
treatment of public areas. ALFRED SHAaw. Jour. West. 
Soc. Engrs., 49 [2] 186-87 (1944).—This extensive dis- 
cussion of Chicago’s subway includes a chapter on the 
selection of materials for finishing the stations, approaches, 
and platform areas. Considerable study was given to 
materials to be used, and it was finally decided that they 
should all be of a vitreous type. The walls are finished 
with glass and terra cotta, and the escalator panels are 
porcelain enamel. The cost of finishing these areas is 
such a small part of the total cost of construction that it 
was decided to use the best-suited material, irrespective 
of cost, to produce the most desirable finish with the 
lowest maintenance cost. See ‘Ceramic. . .,’’ Ceram. Abs., 


22 [7] 128 (1943). Cer. 
Dust collection. T. J. Barry. Jour. Can. Ceram. 


Soc., 13, 58-56 (1944).—B. discusses the settling chamber 
and cyclone, viscous, wet, and cloth collectors. G.A.K. 
Dust as an industrial health hazard. F. W. Hurtcuin- 
son. Heating & Ventilating, 41 [6] 57-61 (1944).—H. 
reviews the literature on the physiological effects of some 
hazardous industrial dusts and summarizes present-day 
criteria acceptable as a basis for the design of dust-control 
systems. Most of the article deals with silicosis, although 
asbestosis and miscellaneous siliceous and nonsiliceous 
dusts are mentioned. M.R. 
Dust removal and collection. R.R. RoBINSON. Jour. 
Can. Ceram. Soc., 13, 50-53 (1944).—R. gives reasons for 
removing dust from working spaces, methods of eradicating 
dust and fumes, and the disposition of these foreign sub- 
stances after they have been removed. G.A.K. 
Industrial exhaust ventilation in industrial hygiene. 
A. D. Branpt. Heating, Piping & Air Conditioning, 16 
[7] 428-33 (1944).—B. discusses the value of exhaust 
ventilation in industrial hygiene and finds that the aver- 
age worker shows no ill effects of atmospheric contaminants 
if they are below the allowable concentration. Local ex- 
haust ventilation is best suited for specific and major 
sources of contamination, while general ventilation is 
best suited for scattered and minor sources. The de- 
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signer of exhaust-ventilation systems should have a good 
knowledge of the fundamentals of air flow into suction 
openings and should know how contaminants are re- 
leased and how they react. In general, there are four 
main types of local exhaust hoods, and for each the enter- 
ing air flow is different. With the information available 
today there is little excuse for the existence of atmospheric 
contamination of such order that the health of the workers 
is affected adversely. 13 references, 4 diagrams. : 
M.R. 
Notes and news of Indian ceramic industry. ANON. 
Trans. Indian Ceram. Soc., 2 [2] 130-32 (Sept., 1943).— 
Items concerning (1) proposed publication of a handbook 
of Indian ceramic industries, (2) opening of two new sheet- 
glass works, and (3) construction of two new recuperative 
glass furnaces are given. P30. 
Prospects for ceramic industry in India. N. V. Rac- 
HUNATH. Trans. Indian Ceram. Soc., 2 [2] 90-94 (Sept., 
1943).—R. reviews briefly the economic aspects of the de- 
velopment of ceramic industries in Japan and the U. S. 
Recognizing that existing Indian conditions are quite dif- 
ferent from those of Japan and America at the time of 
their ceramic infancy and reviewing the existing Indian 
needs, R. concludes that the best prospects for develop- 
ment should be in the following ceramic products: (1) 
household porcelain, (2) electrical insulators, (3) sanitary 
ware, (4) refractories, and (5) salt-glazed pipes. 


Review of the more significant developments in ceramic 
industry and technology for 1943. G. A. KIRKENDALE. 
Jour. Can. Ceram. Soc., 13, 5-10 (1944). iS a 

Technical Translations Clearinghouse. ANon. Bull. 
Amer. Ceram. Soc., 23 [8] 281 (1944). 

Water spray on shovel controls dust while loading rock 
in TVA quarry. F. N. Carrico. Pit & Quarry, 37 [1] 
63-64 (1944).—C. describes the mechanical water-spray 
system installed on electric shovels excavating and load- 
ing rock at the Fontana Dam project in North Caro- 
lina. Silica-dust concentrations have been greatly reduced 
where these systems are effective. 1 diagram, 4 photos. 

M.R. 

George Westinghouse. ANon. Bull. Amer. Ceram. 

Soc., 23 [8] 256-58 (1944).—2 photos. 


A Rumuning billiegraphy.... 


The Enamel Bibliography and Abstracts, which is presented in this issue of The 
Bulletin, pp. 299-302, contains approximately 5000 references. Of this number all but 
approximately fifty were reviewed in Ceramic Abstracts in the past ten years. 


The completeness of Ceramic Abstracts is indicated by this coverage of one field. Other 
branches of the ceramic industry are likewise covered. 


To you this means a current bibliography under your hand each month. 
associates who are not members of the American Ceramic Society, this means hours of 
research work keeping ahead of the literature of the industry. 


Ceramic Abstracts is a running bibliography. 


To your 
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YOUR CERAMIC EDUCATION 


Are you keeping posted on the ceramic industry and the new things that 
are happening? Do you know how this industry compares with others in 
development and production? Do you know where this industry stands in 
postwar products? 


Do you read the publications that are presented:each month for the 
purpose of keeping you informed? There is an imposing list available. 
You should be familiar with them. Here they are: . 


Y Y For PLant DEVELOPMENT, PRODUCTION, PERSONNEL, AND 
GENERAL NEws 


American Glass Review Ceramic Industry 
Better Enameling Enamelist 

Brick e& Clay Record Finish 

Bulletin of The American Ceramic Society Glass Industry 
Ceramic Age National Glass Budget 


Ceramic Forum 


Clay Products News and Ceramic Record (Canadian) 


Y Y For TECHNICAL INFORMATION 


American Refractories Institute Technical Bulletin 
Journal of The American Ceramic Society 
Journal of The Canadian Cerumte Soctety 


Y For SALes AND MARKETING NEws 


Crockery and Glass Journat 
Retailing-Home Furnishings 


All of these magazines and those of foreign countries are reviewed for you 
in Ceramic Abstracts of The American Ceramic Society so that you can locate 
the references to the interesting originals of all articles. 
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Forty-Seventh 
Annual Meeting—Reconversion Congress 
American Ceramic Society 


a | April 15-19, 1945 


Headquarters | 
HOTEL STATLER, BUFFALO, 
| 


DIVISION PROGRAM CHAIRMEN 


DESIGN: C. M. Harder, Alfred University, Alfred, N. Y. | 
ENAMEL: W. W. Higgins, A. O. Smith Corp., 3533 North 27th St., Milwaukee, 
Wis. 


GLASS: Louis Navias, General Electric Co., Research Lab., Schenectady, N. Y. 


7 MATERIALS AND EQUIPMENT: W. E. Dougherty, 52 N. Emily St., Pitts- 
burgh 5, Pa. 


REFRACTORIES: C. A. Freeman, A. P. Green Fire Brick Co., Mexico, Mo. “J 


: STRUCTURAL CLAY PRODUCTS: A. C. Jackson, 464 Eastmoor Blvd., 
Columbus, Ohio 

; WHITE WARES: E. P. McNamara, Dept. of Ceramics, Rutgers Univ., New ” 
Brunswick, N. J. 


ALL DIVISIONS 
MEETING SIMULTANEOUSLY 


Fellows, Institute of Ceramic Engineers, Ceramic Educational Council, Ceramic 
Camera Club 
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GEORGE KIMBALL BURGESS* 


Director of the National Bureau of Standards, 1923-1932 


The death of George Kimball Burgess, director of the 
National Bureau of Standards, occurred suddenly on the 
morning of July 2, 1932. Doctor Burgess was stricken 
at his desk and death came within an hour. The im- 
mediate cause was a cerebral hemorrhage, following a 
similar attack in October. 

Doctor Burgess was born at Newton, Massachusetts, 
January 4, 1874, and came of an old and distinguished New 
England family. He was educated at the public schools 
of his native town and received the degree of Bachelor of 
Science from the Massachusetts Institute of Technology 
in 1896. He pursued advanced scientific courses at the 
University of Paris from 1898 to 1900, and in 1901 that 
institution conferred upon him the degree of Doctor of 
Science with mention ‘‘tres Honorable,’’ the highest grade 
of commendation given with the doctor’s degree. His 
thesis was a redetermination of the constant of gravitation, 
using the torsion balance. From the time of his gradua- 
tion, Doctor Burgess was a constant student of the physi- 
cal sciences and has left a reputation for exact and brilliant 
work in many fields. After the completion of his studies 
at the University of Paris, Doctor Burgess served on the 
faculties of the University of Michigan and the University 
of California. 

On June 8, 1903, he entered the service of the National 
Bureau of Standards, only two years after its establish- 
ment. He achieved an internationai reputation in the 
fields of high-temperature measurement and metallurgy, 
being the first to use the optical pyrometer for the accurate 
measurement of the temperature of railroad rails during 
the process of hot rolling. 

With his colleague, C. W. Waidner, then chief of the 
Heat Division of the Bureau, he suggested in 1908 a natural 
reproducible standard of light based upon the black body 
radiation of a hollow tube immersed in molten platinum 
(Tech. News Bull., No. 151, p. 107, and No. 170, p. 62). 
After twenty-four years, this is now recognized as one of 
the most fundamental and practical contributions to the 
field of photometry and seems likely to be adopted as an 
international standard. 

Upon the organization of the Bureau’s Division of 
Metallurgy in 1913, Doctor Burgess was appointed its 
chief by the director, S. W. Stratton. During the World 
War, Doctor Burgess was sent on a special mission to 
France where he obtained data concerning the most urgent 
types of research which should be taken up in this country. 
His duties carried him into the actual fighting lines and the 
firsthand information thus secured proved later to be 
invaluable. 

In April, 1923, Doctor Burgess was appointed by Presi- 
dent Harding to the post of director of the National 
Bureau of Standards to succeed Doctor Stratton, who had 


* Reprinted from Nat. Bur. Standards Tech. News Bull., 
No. 183, pp. 63-64 (July, 1932). 


accepted the presidency of the Massachusetts Institute 
of Technology. In the nine years of Doctor Burgess’s 
administration, the Bureau has grown in the value and 
variety of its work. He was particularly interested in 
every field in which the Bureau could cooperate with 
American industries toward the solution of scientific and 
technical problems, and it was under his guidance that the 
research associate plan, by which industrial organizations 
are enabled to send to the Bureau experts to work on 
problems in their particular fields, was developed. This 
research associate plan has proved to be one of the most 
valuable ways in which the Government cooperates with 
American manufacturers and has assured the prompt 
application of research results to manufacturing processes, 
with a better and less expensive finished product. 

The welfare of the Bureau’s staff was always uppermost 
in Doctor Burgess’s mind. He did much to promote its 
efficiency and to improve working conditions. Under his 
administration the value of the advanced educational 
courses conducted out of hours for the benefit of the 
younger members of the staff was greatly increased. In 
giving full credit to junior collaborators in scientific work 
under his direction, he set an example to be followed by 
everyone. 

At the time of his death Doctor Burgess was president 
of the National Conference on Weights and Measures 
and chairman of the Federal Specifications Board, the 
National Screw Thread Commission, and the Federal 
Fire Council. His term of office as chairman of the 
National Research Council had expired on June 30. He 
had recently been chosen chairman of the section on general 
interests of the International Association for Testing 
Materials. He was a past-president of the American 
Society for Steel Treating, the Philosophical Society of 
Washington, the Washington Academy of Sciences, the 
American Society for Testing Materials, and the Cosmos 
Club. He was an honorary member of the American 
Foundrymen’s Association and the Japanese Society 
of Mechanical Engineers, a director of the American 
Standards Association and the National Geographic 
Society, a fellow of the American Association for the Ad- 
vancement of Science, and a member of Sigmi Xi frater- 
nity. In addition, he was a member of the National 
Academy of Sciences, the American Institute of Mining 
and Metallurgical Engineers, the National Advisory Com- 
mittee for Aeronautics, the Optical Society of America, 
the American Physical Society, the American Institute of 
Metals, the French Physical Society, and the Iron and 
Steel Institute of Great Britain. In addition to his de- 
grees from the Massachusetts Institute of Technology 
and the University of Paris, honorary degrees of Doctor 
of Engineering were conferred upon Doctor Burgess by the 
Case School of Applied Science in 1923 and by Lehigh 
University in 1925. 
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OUR PRESIDENT’S PAGE 


OUR LOCAL SECTIONS 


By EpwiIn H. Fritz 


A most important and vital part of our Society organiza- 
tion is found in our Local Sections. Aside from the pro- 
grams that are presented which are excellent and suffi- 
ciently varied to be of direct value and interest to all of the 
members, they provide an opportunity to meet, on an 
informal basis, others in the same community or area with 
common technical and professional interests. Thus they 
offer under the most favorable conditions the chance to 
develop acquaintances and friendships with those with 
whom we can discuss and exchange ideas on common prob- 
lems. Meetings are frequent or should be so except for 
the summer season, and because of the relatively small size 
of the Sections and the atmosphere of congeniality and 
friendship which they naturally develop, they are an ideal 
medium to promote and build increased interest in ceramics 
and consequently a larger and more active membership for 
The Society. 

The Local Sections, therefore, are indispensable to The 
Society and this it has always recognized. The Society 
assists and encourages the Sections in every possible way 
and urges the organization of new Sections in localities 
where there is sufficient ceramic activity and interest to 
make possible a strong and active Section. We have, at 
present, ten Sections covering the greater part of the 
country, and it is expected that three additional ones will 
organize during the coming autumn. Attention is also 
being given to the few remaining parts of the country 
where no Local Sections exist with the intention of pro- 
ceeding with organization activities there as soon as condi- 
tions are favorable. The Society, therefore, is not over- 
looking any opportunities to maintain and strengthen its 
Local Section structure and the Sections can depend upon 
full cooperation from The Society at all times. 

Because of their importance and because The Society is 
ready at all times to render assistance, the Sections have an 
obligation to The Society which they must not neglect. 
This is simply that they must constantly plan and keep 
going a program of activities and thus maintain the 
interest of their membership. If this is neglected, a 
Section will soon cease to exist. It is particularly impor- 
tant that meetings are arranged at regular.intervals and as 
far ahead as possible. Monthly meetings are not too fre- 
quent with the exception of the summer months, at least 
for those Sections whose membership is largely located in a 
small radius. For the more scattered Sections, fewer 
meetings may be advisable but there should be not less 
than four during the year. By scheduling far enough 
ahead, not only will the local membership have sufficient 
opportunity to make plans to attend but it also will be 
possible for The Society to make announcement of coming 
meetings in The Bulletin. This will enable Society mem- 
bers from other localities to attend if they happen to be in 
the vicinity. The Society will gladly provide such pub- 
licity but the information must be in the Society office one 
month before the date of issuance of The Bulletin. 
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Our Sections, in general, have done very well in fulfilling 
this obligation. Here and there, however, there is room 
for improvement. The summer season is now about over * 
and autumn days, bringing with them increased zest and 
return of interest in activities such as these, will soon be 
here. This is the ideal time, therefore, for Local Sections 
to announce their programs for the year. Many of them 
are ready to do so but any that are not should immediately 
prepare their programs so that the first meeting can be held 
by November at the latest. October is preferable. The 
nature of the programs is entirely a matter for the officers 
or program committees of the individual Sections to decide. 
Usually a combination of social activities and technical 
discussions and papers is found to be most desirable and 
attractive to the membership. 

Finally, those of us who reside in areas where Local 
Sections are functioning should not fail to attend the 
meetings. This invitation is open not only to members of 
The Society but to anyone having any interest in ceramics. 
During these strenuous times it is an easy matter to neglect 
your Local Section but to do so is to pass up a profitable 
opportunity to spend some informal hours with ceramic 
friends and to meet new ones. The attendance at meet- 
ings determines the strength of the Section and if the 
officers do their part in arranging attractive programs they 
should be supported by the membership with regular 
attendance at the meetings. 

Strong and active Local Sections are particularly needed 
at this time with our present efforts to broaden the scope of 
The Society and increase the service which it renders. All 
of this is a part of our objective to ‘‘Double the Member- 
ship.’’ We are making progress in this direction but we 
must have the continued support of the Local Sections in 
this endeavor. Do not fail us in this important work for 
The Society. 


AUTUMN MEETINGS 
Upstate New York Section: Sherwood Hotel, Hornell, 
N. Y., October 27. 
Ceramic Association of New York: New York State College 
of Ceramics, Alfred, N. ¥Y., October 28. 


O.C.1.A. AUTUMN MEETING 
The annual autumn meeting of the Ohio Ceramic In- 
dustries Association will be held October 20 and 21, 1944, 
in Columbus, Ohio. 


...47th Annual Meeting... 
The American Ceramic Society, Inc., 
Hotel Statler, Buffalo, N. Y.., 
April 15-19, inclusive, 1945 


All Divisions Meeting Simultaneously 


Fellows, Institute of Ceramic Engineers, 
Ceramic Educational Council, 
Ceramic Camera Club 
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HE AMERICAN CERAMIC SOCIETY is in its forty- 
ou year as the leading promoter of the 
ceramic arts and sciences. It is the oldest and 
largest ceramic society in the world and has a 
scope which is not only nation-wide, but world- 
wide. 


e The Ceramic Industry 

HE Sociery represents a national industry 
eat of over 4000 manufacturers who 
annually employ more than 350,000 persons while 
manufacturing products valued at approximately 
one and one-half billion dollars. In addition to 
all of the nonmetallic, inorganic raw minerals used 
in nonceramic, as well as ceramic products, the 
ceramic industry comprises the following general 
fields of manufacture: structural brick; terra 
cotta; sewer pipe; drain tile; hollow block; 
conduit; roofing tile; floor tile; wall tile; clay 
refractories; nonclay refractories, including silli- 
manite, magnesia, silica, chromite, alumina, 
forsterite, and special types; insulating refrac- 
tories; flat glass; glass containers; optical glass; 
lighting glass; glass for electrical and thermal 
insulation; quartz or fused silica glass; artificial 
gem stones; fiber glass; mineral wool; vitreous 
enamels for kitchen, sanitary, chemical, and ad- 
vertising purposes; aluminous abrasives; silicon 
carbide and special abrasives; Portland cement; 
lime for building, agricultural, and chemical pur- 
poses; plaster of Paris; gypsum products; mag- 
nesia cements; dental cements; statuary; stone- 
ware; chemical porcelain and stoneware; pottery 
including sanitary ware, art pottery, semivitreous 
and vitreous tableware, kitchen and oven ware; 
and electrical insulators such as high- and low- 
tension porcelains, spark-plug insulation, high- 
frequency insulators for radio, radar, and miscel- 
laneous electronic devices, and capacitor di- 
electrics. 
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e@ Structure of The Society 


ae Society is organized into seven Divisions. 
Although these Divisions have many com- 
mon interests and are integrated as a whole, each 
maintains a separate identity within The Society 
for the purpose of serving groups with specific 
related interests. The seven existing Divisions 
are: Design, Enamel, Glass, Materials and 
Equipment, Refractories, Structural Clay Prod- 
ucts, and White Wares. New Divisions may be 
formed when sufficient interest develops in a 
specific field. 

The Society also sponsors ten Local Sections in 
various centers of ceramic industry, as well as 
Student Branch groups at all colleges where 
ceramic education forms a part of the curriculum. 
In addition, The Society offers every assistance 
possible to several State Ceramic Associations and 
to independent publishers within the ceramic field. 


e Meetings of The Society 


» oe REGULAR MEETINGS of The Society include 
one general Annual Meeting held in the 
spring, and Summer or Autumn meetings held by 
each of the seven Divisions. The Local Sections 
and Student Branches meet on the average of 
eight times a year. 


e@ Publications of The Society 


7. Society provides three monthly publica- 
tions (Journal, Ceramic Abstracts, and Bulle- 
tin) to each of its members. The Journal deals 
entirely with outstanding technical and scientific 
papers of current interest. Ceramic Abstracts 
offers a broad reference and abstract coverage of 
the entire ceramic field, as well as the related 
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phases of geology, chemistry, and physics. These 
abstracts include literature of foreign and domestic 
origin. The Bulletin is devoted to the publication 
of additional articles of technical, scientific, gen- 
eral, or historical nature, to Society affairs, per- 
sonalities, and items of general interest, and 
carries all advertising. 


@ Services of The Society 


HE Society works in many ways to the 

mutual benefit of persons with ceramic 
interests. For example, through its Annual, 
Autumn, and Local Section meetings, it provides 
many technical discussions on current’ problems 
and developments in the various ceramic fields, 
authoritative discussions of national problems, 
and the opportunity for many useful technical, 
social, and business contacts. Through its three 
monthly publications, as previously mentioned, 
are provided reports on the most important cur- 
rent researches and developments, comprehensive 
abstracts of all literature related to ceramics and 
the allied sciences, news of miscellaneous activi- 
ties and personages, and a means of useful adver- 
tising and reference for materials, equipment, and 
services. The Society is an outstanding pro- 
moter of ceramic education, research, and de- 
velopment and provides for the cooperative s‘lu- 
tion of problems by those with associated inter- 
ests. It advertises and protects ceramic interests 
in numerous ways and provides both individuals 
and companies a medium of cooperation, as well 
as recognized scientific status. It devises and 
promotes the adoption of standard test methods 
and specifications. It provides for recognition of 
qualified members through the Institute of 
Ceramic Engineers and the Association of Fellows 
and for the training of many members through 
its committees, Divisional and executive offices. 
The Society maintains a library of ceramic 
literature and films for general use and fosters an 
outstanding exhibit of ceramic ware. 


e@ Membership in The Society 


. AMERICAN CERAMIC SOCIETY is a cooper- 
ative enterprise which exists for the mutual 
benefit of all individuals and companies with an 
interest in any aspect of the production or use of 
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ceramic raw materialss or processing equipment, 
or the manufacture and application of ceramic 
products. Inasmuch as The Society is an enter- 
prise which functions for its members and as a 
result of their support, the extent of its service 
depends to a considerable degree upon the amount 
of such support. The failure of many eligible 
persons to become affiliated, even when they are 
actively interested in The Society and_ benefit 
very substantially through its efforts, limits un- 
duly the opportunities for The Society to fulfill 
its broadest functions and to provide many 
advantages which would logically accrue through 
affiliation. The Society is the only nationwide 
organization which promotes the ceramic arts 
and sciences and works to insure the future of all 
ceramics. As it progresses, so prosper the com- 
panies dealing with ceramic materials, equipment, 
or products, and, as a corollary, the many thou- 
sands of persons associated with these companies. 
Failure of many eligible persons to support The 
Society through membership places an undue 
burden on The Society and its bonafide members 
and tends to detract from The Society and its 
service. 

The American Ceramic Society hopes to in- 
crease its usefulness and to become an even better 
representative of the ceramic industry than ever 
before. Those in executive positions within The 
Society have the perspective and devotion to 
carry out their part of the assignment. The 
success of the plan to render greater service 
therefore becomes the individual responsibility of 
every current member and of every nonmember 
who has a natural interest in some aspect of 
ceramics, either through direct training or asso- 
ciation. The Society cordially invites all such 
nonmembers to become affiliated and to assume 
an active role in its affairs. The time for action 
is now in preparation for the postwar future. 

The Personal Membership dues of $12.50 and 
the Corporation Membership dues of $25.00 
annually are deductible for income tax purposes, 
as are any extra contributions. Either member- 
ship carries all voting and other privileges and 
subscriptions to all three Society publications. 
Membership may be started during any month 
on a prorated basis or may be antedated to 
January in case full volumes of the publications 
are desired. 

—Ratston Russet, JR., 
Membership Chairman 
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| WHAT SHALL I TELL 

| A PROSPECTIVE MEMBER? 
| 
| 


1. Tell him that the ceramic industry is a billion-dollar business. * 


hs | 2. Tell him that the ceramic industry is probably the second largest user 
% of controlled heat in the world and that he should get all the information 


possible on this subject. 


3. Tell him that the ceramic industry is probably the third largest mover 
of earthen materials and that he needs selected references to articles dealing 
with this problem.‘ 


Tell him that the publications of The American Ceramic Society bring 
him this information and that discussions at the Meetings answer his ques- 
tions and clarify his thoughts. 


Tell him this when you ask him to be a member! 


* U.S. Bureau of the Census. _ | 
+ American Ceramic Society estimates. i 
} 


PAID MEMBERSHIP AND SUBSCRIPTION RECORD i 


| 
| Members Paid Monthly Total 


|. Date of Record Personal Corporation _ Deferred Subscriptions Sales Circulation | 

| August 21,1943 19922094 | 475 20 | 2987 | 

January 21,1944 | 2110 | 323 4 | 531 20 3188 «| 

“February 21,1944 2147, 3804 540. | 200+ 

| March 21, 1944 5233 | 220 | 2014 | 

| April 21,1944 1996 

| May 21,1944 | 261 361 4 S70 | 20 3216 | 

| June 21, 1944 2125 366 3 576 | 220 3200 
: | July 21, 1944 2155 | 3 589 220 3334 

| August 21, 1944 

| 10.3 | | 27.1 | | _} 
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NEW MEMBERS IN AUGUST 


Corporation 

AMERICAN COLLoIpD Co., Paul Bechtner (voter), 363 W. 
Superior St., Chicago 10, Ill. (formerly in name of Paul 
Bechtner, personal member). 

BLILEY Evectric Co., J. M. 
Station Bldg., Erie, Pa. 

CurTIs LABORATORIES, INc., Thomas S. Curtis (voter), 
2719 Hyperion Ave., Los Angeles 27, Calif. 

* INLAND FIREBRICK Co., G. S. Davies (voter), 3120 Berea 
Rd., Cleveland 11, Ohio. 

MALLINGER, SAMUEL, Co., Benjamin Mallinger (voter), 
1855 Forbes St., Pittsburgh, Pa. 

McFEELY Brick Co., R. R. Hendren (voter), 816 Ligonier 
St., Latrobe, Pa. 

*STREATOR BrIcK Co., D. P. Ogden (voter), Streator, II. 

WASHINGTON Brick Co., Thomas Somerville III (voter), 
Muirkirk, Md. 

WESTINGHOUSE ELEcTRIC & Mrc. Co., LeGrand Jarrett 
(voter), Fairmont, W. Va. 

WINSTONE’S ROOFING TILE Works, Lrtp., C. G. Hillier 
(voter), Taumarunui, North Island, New Zealand. 


Wolfskill (voter), Union 


Personal 

ABRAHAMS, SAMUEL A., 537 Brannon St., San Francisco, 
Calif.; factory manager, Plant Rubber & Asbestos 
Works. 

ADAMS, JOHN, Carter, Stabler & Adams, Ltd., Poole, 
Dorset, England. 

BRAYTON, DARLIN E., 1450 Coast Blvd. S., Laguna Beach, 
Calif.; owner, Brayton Laguna Pottery. 

Burns, LT.(j.g.) FREDERICK L., U.S.N.R., 1319 N. Third 
St., Logansport, Ind.; ceramist, Roseville Pottery, Inc. 

Cook, CHARLES S., Cook & Cook, First National Bank 
Bldg., Concordia, Kans. 

CorBIN, JUANITA M., 569 Raymer Blvd., Toledo 5, Ohio; 
Owens-Illinois Glass Co. 

Davis, SAMUEL L., Box 941, Glendale 5, Calif.; 
tories engineer, Gladding, McBean & Co. 

DEADERICK, JAMES W., American Lava Corp., Chatta- 
nooga, Tenn.; chemical engineer. 

DINGLEDY, Davin, 243 Buckingham St., Newark, Ohio; 
Owens-Corning Fiberglas Corp. 

ELMER, THOMAS H., 26 E. Third St., Corning, N. Y.; 
Corning Glass Works. 

FLANNIGAN, ALICE M., Box F 1, Alfred, N. Y.; 
Pottery, Inc. 

FOGLESONG, Howarp D., Box 432, 722 Fourteenth St., 
Huntington, W. Va.; manufacturer of hand-blown 
glass. 

FRANZ, HEMMING, Johnson, Vt.; superintendent, Eastern 
Magnesia Tale Co. 

"GOIN, Ere.) U.SS.LS.T,, 280, 
Fleet Postmaster, New York, N. Y. 

Hai, CLYDE W., United Clay Mines Corp., Trenton 6, 
N. J.; vice-president and general manager. 

HaTHaway, ISAAC, Box 493, Tuskegee Institute, Tuskegee, 
Ala. 

ILLING, ARNO M., 203 Hartwell Ave., 
Ohio; Cambridge Tile Mfg. Co. 

KLING, JACKSON D., Zenith Optical Co., 832 Fifth Ave., 
Huntington 19, W. Va.; manager, Glass Division. 

Lunpb, MELVIN S., 2363 S. Freedom Ave., Alliance, Ohio; 
ceramic engineer, Limoges China Co. 

MILLSPAUGH, RAYMOND E., 23 E. First St., Corning, 
N. Y.; research chemist, Corning Glass Works. 

MosLeEy, NorMAN B., 35 East 12th Ave., Columbus 1, 
Ohio; Battelle Memorial Institute. 

Parks, CorNELIA C., 307 Swarthmore Rd., Glassboro, 
N. J.; teacher. 

RosertT F., 1801 Arrott Bldg., Pittsburgh 22, 
Pa.; Pennsylvania Glass Sand Corp. 

SWAIN, VAUGHN T., Box 421, Henderson, Nev.; 
Magnesium, Inc. 

THUENER, EvereEtTT E., 412 Reynolds St., Scotia, N. Y.; 
foreman, Porcelain Manufacturing Division, General 
Electric Co. 


(1944) 


refrac- 


Buffalo 


Cincinnati 15, 


Basic 


WEAVER, B. Douc tas, Ancor Corp., Box 565, St. George, 
S. C.; chief chemist. 

WHITNEY, EUGENE H., Box 630, Pittsburg, Calif.; as- 
sistant superintendent and ceramic engineer, Gladding, 
McBean & Co. 

*WIEDEMANN, H. E., Chemical Bldg., St. Louis 1, Mo.; 
consulting chemist. 

Student 
New York State College of Ceramics: ROBERT F. GAFF- 

NEY, LAWRENCE P. Garvey, HELEN GOLDBERG, AND 

NAOMI ZEAMANS. 

Pennsylvania State College: JAMES P. POOLE. 

* Indicates former member of The Society rejoining. 


MEMBERSHIP WORKERS’ RECORD 


CorporaTION: T. S. Curtis 1, E. M. Hommel 1, G. N. 
Howatt 1, J. E. MacDonald 1, H. C. Plummer 1, J. T. 
Robson 1, Ralston Russell, Jr. 2, E. M. Sarraf 1, Office 1. 

PERSONAL: I. A. Balinkin and H. E. Meyer 1, W. O. 
Brandt 1, H. T. Brown 1, Frank Cermak 1, O. H. Clark 
and Frank Day, Jr. 1, Frank Day, Jr. 1, E. H. Fritz 1, 
L. C. Hewitt 1, G. H. Krause 1, W. F. Mooney 1, C. T. 
Morrow 1, Max Muller 1, C. M. Nicholson 1, L. S. O’Ban- 
non 1, Norman Plummer 1, J. J. Reimer 1, A. R. Rodriguez 
1, Ralston Russell, Jr. 1, Frank Tate 1, P. E. Thornton 1, 
F. V. Tooley 1, J. H. Toulouse 1, Office 6. 

STUDENT: E. C. Henry 1, Jewell Karpel 1, L. R. 
McCreight 1, Abbott Pozefsky 2. 

GRAND ToTAL: 43. 


ROSTER CHANGES IN AUGUST? 


Corporation 

KNox GLass ASSOCIATES, INc., R. R. Underwood (voter), 

Knox, Pa. (Oil City, Pa.) 
Personal 

BAILEY, FLoyp, 505 Bullocks Point Ave., Apt. 3, Riverside 
15, R. I. (Providence, R. I.) 

BATES, CHARLES E., 128 Walnut St., 
(Pittsburgh, Pa.) 

Beats, M. DouGtas, 33 Grove St., Perry, N. Y. (Bethle- 
hem, Pa.) 

BLountT, Bruce, Box 1602, University Station, Austin 12, 
Tex. (East Liverpool, Ohio) 

CULLINAN, ROLAND V., Olifantsfontein, Transvaal, South 
Africa (Johannesburg, South Africa) 

DILLER, CHARLES C., 50 Strathmore Ave., Garrett Park, 
Md. (Kensington, Md.) 

DLuGozIMA, WALTER R., R.F.D. 3, Washington Pike, 
Country Club Estates, Knoxville, Tenn. (Maryville, 
Tenn.) 

ELiis, JAMES L., Ward McKee Engineering, Ltd., 854 
Eglenton Ave., West, Toronto, Ontario, Canada 
(Sudbury, Ontario, Canada) 

Evans, Ross M., 913 S. Forrest Ave., Brazil, Ind. (Kit- 
tanning, Pa.) 

FaLcao, Eric R., Caixa Postal 1448, Rio de Janeiro, 
Brazil, South America (Cleveland, Ohio) 

GORNALL, HENRY A., Box 222, Magnolia, Ohio (Inde- 
pendence, Ohio) 

HELSER, PERRY D., 394 S. Lexington Ave., White Plains, 
N. Y. (Silver Spring, Md.) 

Hui, WALTER A., Box 367, Norris, Tenn. (Buffington, 
Ind.) 

INSLEY, HERBERT, Dept. of Earth Sciences, School of 
Mineral Industries, Pennsylvania State College, State 
College, Pa. (Washington, D. C.) 

LAIRD, CLINTON N., 757 Pierpont St., Rahway, N. J. 
(Washington, D. C.) 

MockrINn, ISADorRE, 1544 E. Broad St., Apt. 102, Columbus 
3, Ohio (Washington, D.C.) 

Potts, Amos P., 359 E. Main St., Logan, Ohio (New 
Straitsville, Ohio) 


Brookville, Pa. 


+ Address in parentheses is former address. 
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MEMBERS IN SERVICE* 


The following members of this Society are in fighting units of war service. There are several in service 


in Washington not included in this Service Roster. 


This list, which was begun September, 1942, and added 


to each succeeding month, is probably not complete, and we would appreciate information on other members 


* (291) Harvey N. Barrett, JR., Basic Refractories, Inc., Cleveland, Ohio. 
(292) Wutttam S. Bates, Pennsylvania State College, State College, Pa. 
(293) S. DouGLas BRIAN, Paper Makers Importing Co., Easton, Pa. 

(294) RoBErRT B. Burpick, N. Y. State College of Ceramics, Alfred, N. Y. 
(295) PuHitip W. Butters, Rutgers University, New Brunswick, N. J. 

(296) BRIAN B. CHRISTMAN, Preston Laboratories, Butler, Pa. 

(297) Wiiviam B. CRANwALL, N. Y. State College of Ceramics, Alfrei, N. Y. 
(298) RoBERT W. CROWELL, Virginia Polytechnic Institute, Blacksburg, Va. 
(299) CHESTER A. Davies, 18 Loomis St., Montpelier’, Vt. 

(300) Rospert H. Dows, Sylvania Electric Products, Inc., Emporium, Pa. 
(3801) *HuGH ELLERTON, ‘‘Montana,”’ St. Margaret’s Grove, Fenton, Stoke-on-Trent, England 
(302) ERNest Faust, Jr., N. Y. State College of Ceramics, Alfred, N. Y. 
(303) D. I. GLOSSBRENNER, Kaolin, Inc., Indianapolis, Ind. 

(304) GILBERT GoopMAN, Western Electric Co., Bayonne, N. J. 

(305) Joun L. HAWKINSON, 211 Girard Ave., Hartfcrd, Conn. 

(306) Rospert E. Hess, American Rolling Mill Co., Middletown, Ohio. 

(307) Lewis C. HorrMan, University of Illinois, Urbana, III. 

(308) GrorGcE W. Ke.tocc, Aluminum Company, Niagara Falls, N. Y. 
(309) F. Philadelphia Navy Yard, Philadelphia, Pa. 

(310) Joun R. Ki_coyne, University of Saskatchewan, Saskatoon, Saskatchewan, Canada. 
(311) BERNARD Kwate, Pine Bluff Arsenal, Pine Bluff, Ark. 

(812) Pau Lazar, Pennsylvania State College, State College, Pa. 

(313) Smnery A. MosgEs, Remington Arms Co., Salt Lake City, Utah. 

(314) Marion R. Napier, N. Y. State College of Ceramics, Alfred, N. Y. 
(315) Wr_itaM S. NeTTER, 808 Adee Ave., Bronx, N. Y. 

(316) A.S. Newsom, Pountney & Co., Ltd., Fishponds, Bristol, England. 


(319) Wrii1aAM Parry, Clay Industries, Ltd., Heaton, Bolton, England. 
(320) WaALTeR W. Perkins, Cambridge Tile Co., Cincinnati, Ohio. 

(3821) J. M. Pinney, Harker Pottery Co., East Liverpool, Ohio. 

(822) DonaLp E. PostLEWAITE, Universal Sanitary Mfg. Co., Camden, N. J. 
(323) Joun A. PowELt, N. Y. State College of Ceramics, Alfred, N. Y. 

(324) Apssott Pozersky, N. Y. State College of Ceramics, Alfred, N. Y. 
(325) Wurtii1aM J. PRENTICE, JR., University of Illinois, Urbana, III. 

(326) Jor, Raprnowirz, N. Y. State College of Ceramics, Alfred, N. Y. 
(327) R.A. ROWLAND, Illinois Geological Survey, Urbana, III. 

(328) Leo M. ScCHIFFERLI, JR., Linde Air Products Co., Buffalo, N. Y. 

(329) DoNALp T. SCHLIENTZz, General Electric Co., Pittsfield, Mass. 

(330) LinpEN E. SurpLey, Messrs. Mobberley & Perry, Ltd., Stourbridge, Worcestershire, England. 
(331) F. P. SHonKwILER, Harbison-Walker Refractories Co., Pittsburgh, Pa. 
(332) J. TaLBot Smitu, Kimble Glass Co., Vineland, N. J. 

(333) Maurice A. Smitu II, McKee Glass Co., Jeannette, Pa. 

(334) JosePpH STERN, Corning Glass Works, Corning, N. Y. 

(335) Ernest Tancous, N. Y. State College of Ceramics, Alfred, N. Y. 

(336) CHARLES H. Taytor, Jr., N. Y. State College of Ceramics, Alfred, N. Y. 
(337) R. ALLAN THORNTON, JR., Armstrong Cork Co., Lancaster, Pa. 

(338) Wrtt1aM Watson, University of North Carolina, Raleigh, N. C. 

(339) ARTHUR P. Watts, A C Spark Plug Co., Flint, Mich. 

(340) A. WILLIAM WITZEMANN, Carnegie-Illinois Steel Corp., Chicago, III. 
(341) STANLEY H. Younc, Republic Steel Corp., Canton 3, Ohio. 


with the exception of the June, 1943, issue. 


* 
* * 
* 
x * 
x 
x * 
* 
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x * 
x * 
x * 
* * 
* * 
* 
* 
* *« 
*« * 
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* * 


* These are in addition to the list published monthly, beginning with the September, 1942, Bulletin, 
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NORTHERN CALIFORNIA SECTION 


The Northern California Section met June 27, 1944, at 
the Hotel Claremont, San Francisco, Calif. 

The meeting was called to order by the acting chairman, 
Brad Wyatt, in the absence of M. V. Bragdon, chairman. 
George Page referred to questions in reference to a ce- 
ramic course at the University of California and will send 
in a list of names of interested companies and individuals 
in ceramics and kindred industries. L. H. Duischek, of 
the University of California, will be contacted by T. K. 


Cleveland for further interest in the project. 

The guest speaker, T. K. Cleveland, gave a most in- 
teresting talk on the subject ‘‘Postwar Chemical De- 
velopments,”’ which included plastics, rubber, glass, waste 
wood, plywood, medicines, and various waste materials. 
Dr. Cleveland made the meeting most interesting by 
showing exhibits of materials as explained and various 


features. 
—P. C. VALENTINE, Secretary 
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ENAMEL BIBLIOGRAPHY AND ABSTRACTS 


1928 to 1939, Inclusive, with Subject and Coauthor Indexes 
Compiled by E. H. McClelland 
Technology Librarian, Carnegie Library of Pittsburgh 


Edited and Published by 
THE AMERICAN CERAMIC SOCIETY, INC. 
2525 North High St., Columbus 2, Ohio 


Price $5.00 


THE ENAMEL BIBLIOGRAPHY 


This month The American Ceramic Society presents to 
the porcelain enamel industry the Enamel Bibliography 
and Abstracts. 

The need for this work has been apparent for several 
years. In 1938, a Committee was appointed, headed by 
J. E. Rosenberg, to arrange for the compilation and pub- 
lication of abstracts of all articles on enameling from 1928 
to 1940. Dr. Rosenberg has been ably assisted by J. E. 
Hansen, D. G. Moore, Karl Kautz, A. I. Andrews, W. F. 
Wenning, and H. D. Carter. Others in the Enamel 
Division have also contributed to the success of this 
project through discussions and criticisms. 

The Committee arranged with E. H. McClelland, Tech- 
nology Librarian, Carnegie Library, Pittsburgh, Pa., to 
make the necessary study and compile the abstracts for 
this work. Dr. McClelland was ably assisted by Morris 
Schrero, of the Library staff. The compilation was later 
completed and edited by Mrs. Mary J. Gibb and others 
on the staff of The American Ceramic Society. 

This volume of enamel references was made possible by 
the generosity of a group of underwriters who subscribed 
about $3700 toward the cost. As the entire production 
will require about $5000, it could not have been done 
without the help of this group of progressive companies 
and public-spirited individuals in the ceramic industry. 

At the suggestion of the Committee, and with the 
approval of the Board of Trustees, this volume is to be 
sold at a uniform price of $5.00. After sufficient funds 
have been secured to cover the original publication ex- 
pense, all additional income is to be placed in a revolving 
fund. This fund will probably be large enough to do all 
of the preliminary work on a future edition and certainly 
will be enough to get the abstracting started at the proper 
time. 

There are approximately 5000 references in this work. 
Of these, it is interesting to note that 359 are from The 
Journaland The Bulletin of The American Ceramic Society. 
There are also 300 United States patents, 94 British 
patents, 92 German patents, and 79 patents from other 
countries. Apparently the Bibliography covers the entire 
scope of the writers in the porcelain enamel field as it 
begins with Abbé and ends with Zvanut. For the first 


time there appear references to work by the Russians. 
In this respect it follows the pattern which is becoming 
increasingly evident in industrial and engineering fields, 
viz., the extensive participation of Russian scientists in 
research and development of new processes. 

This work was preceded by the first edition of the 
Bibliography and Abstracts of the Literature on Enamels, 
compiled by Robert D. Landrum and Herbert D. Carter. 
That edition was edited and published by The American 
Ceramic Society in May, 1929. That volume contained 
approximately 2000 references and covered a period of 
sixty years in the enameling industry, although little 
appears to have been written before 1907; most of the 
prior references concerned patents only. It proved to be 
a very successful piece of work, especially with the research 
men in the industry. It also served to provoke more 
interest in enamels and enameling on the part of the 
students. The desirability of continuing this catalogue 
of references has been known for a long while, and the 
present volume fills that need. 


This is an auspicious moment for the presentation of 
this work to the porcelain enameling industry. This in- 
dustry is just beginning to come out of the stagnation 
which was thrust upon it by wartime regulations on 
production of consumer goods. With the removal of 
these restrictions and the reconversion of porcelain 
enameling plants, the use of enamels will surge forward in 
a tremendous way. Everyone connected with the indus- 
try will be benefited by having at his disposal the complete 
literature of the industry from its commercial inception to 
the year 1940. 

Due acknowledgment is given to the Mack Printing 
Company for arranging the publication of this work at a 
time when the printing of technical material is under such 
severe restrictions and must be accomplished under diffi- 
cult circumstances. 

This is an excellent piece of work that reflects the high 
professional standards of the editor and compiler, the 
members of the Committee, and the editorial staff of 
The American Ceramic Society. The Enamel Division 
commends it to your attention. 
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ENAMEL BIBLIOGRAPHY 
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Abbé, P. O. History OF PEBBLE MILLS. Amer. Enam- 
eler, 8 [10] 6 (1936).—A. traces the history of pebble mills 
from about 1865 to the present time. 

Abbott, G. H. INVESTIGATION AND MODERN IDEAS ON 
ENAMEL CONTROL. Proc. Inst. Vitreous Enamellers, 5, 
158-91 (1939); Foundry Trade Jour., 60 [1189] 445-47; 
61 [1194] 13-14, 18; [1198] 85-86 (1939); Sheet Metal 
Ind., 13 [145] 665-68; [146] 789-92; [147] 915-18 (1939). — 
A. reviews history and discusses thermal expansion, vis- 
cosity, slip-fineness control, firing, microscopy, and 
physical tests. 176 references. Discussion. Foundry 
Trade Jour., 61 [1204] 186-87 (1939). 

Abbott, G. H., and Stuckert, L. OPpaciFIERS FOR 
VITREOUS ENAMELS. Foundry Trade Jour., 58 [1116] 15 
(1938).—The authors discuss the paper, ‘‘Stannic oxide as 
opacifier in wet enamels’ (see Stuckert, L., this Bibliog- 
raphy, p. 267). The results obtained can be extended 
to enamels in which antimony oxide is used. All the laws 
relating to enamels melted from hydrated alumina, potas- 
sium nitrate, and quartz can be extended to enamels con- 
taining an equivalent amount of feldspar. The more fre- 
quent occurrence of impact strains in enamels justifies the 
use of the impact test in practice and computation. With 
tin oxide, there is no real particle-size distribution which 
could lead to a reduction of opacity during milling. S., 
therefore, does not recommend adding the tin oxide to the 
mill toward the end of the milling. The enamels mentioned 
fall quite closely within the expansion coefficients given by 
Mayer and Havas. 

ABC or Gtass AND ENAMELS (A B C fiir Glas und 
Email). Published by ‘“‘Die Glashiitte,’’ Dresden. Price 
Rm.3. Reviewed in Rev. Belge Ind. Verriéres, 2, 137(1931). 

Abrasive CLEANING WITHOUT COMPRESSED AIR. J/ron 
& Steel Ind., 8 [6] 232 (1935).—Although patents appeared 
as early as 1870, difficulties persisted until overcome re- 
cently by the apparatus of the American Foundry Equip- 
ment Co. The chief difficulties were protection of the ap- 
paratus itself from abrasion and directional control of the 
abrasive. The apparatus, known as the Wheelabrator, 
originally developed ‘‘successfully replaces acid pickling, 
wire brushing, abrasive scrubbing, and other methods of 
cleaning sheets, shapes, billets, and forgings.”’ 

Achievement IN PORCELAIN ENAMELED HOUSES. Enam- 
elist, 10 [10] 11-12 (1933).—A detailed description of the 
Armco-Ferro house at the Chicago World’s Fair is given. 

Acid PICKLING OF FERROUS MATERIALS. Wire Ind., 2, 
245-47 (1935); abstracted in Jour. Iron & Steel Inst. 
[London], 132 [2] 447 (1935).—The mechanism of pickling 
is briefly touched on, and attention is directed to the use of 
inhjbitors. These are divided into two classes, (a) foaming 
and (6) nonfoaming. The former type prevents spraying 
and assists in holding up surface scum; the latter is 
adopted where the use of a foam is considered objection- 
able. Both types are equally effective. 

Acid-RESISTING ENAMEL PLANT. Chem. Age [London], 
21 [531] 194 (1929).—A brief description of the products 
of Danto-Rogeat and Co. is given. 

Acid-RESISTING OVERGLAZE. Amer. Enameler, 8 [6] 
14 (1935).—The Porcelain Enamel & Mfg. Co.’s clear 
acid-resisting overglaze is said to prove particularly help- 
ful to porcelain-enamel sign manufacturers because it has 
a practically stainless surface and imparts greater depth 
of color and luster to porcelain enamel. 
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Acid-RESISTING STEEL SINK. Domestic Eng., 141, 109 
10 (June, 1933).—An enameled sink manufactured by the 
Youngstown Pressed Steel Co., Warren, Ohio, is described. 

Acid-TANK CONSTRUCTION AND MECHANICAL PICKLER. 
Blast Furnace & Steel Plant, 17 [9] 1382-83 (1929).—An 
improved construction for acid vats for pickling, plating, 
and similar operations and for the storage of acid in quan- 
tities has been perfected by the Nukem Products Corp., 
Buffalo, N. Y., and is known under the trade name of 
Basolit. 

Acidproof CEMENT IS QUICK SETTING. Steel, 98 [21] 66 
(1936).—A self-hardening, quick-setting sodium silicate 
cement, manufactured by the Sauereisen Cements Co. 
and known as No. 31, is especially adaptable to bricklaying 
in connection with linings for pickling tanks, towers, fillers, 
vats, pipe, and receivers. Initial set occurs within | hr. 
after mixing, and the final set occurs within 36 hr. Chemi- 
cal action of the cement, rather than drying, causes the 
set. Tests have shown a tensile strength of 365 Ib. per sq. 
in. increased to 400 Ib./sq. in. by the addition of 50% silica 
sand. The cement is resistant to all acids (except hydro- 
fluoric), oil, fire, water, and solvents. 

Acidproof ENAMELS. Chem. Age| London], Jan. 25, 1930; 
abstracted in Ematllewaren-Ind., 7 [8| 61 (1930).—The 
firm Danto-Rogeat and Co. prepares an enamel of pure 
silica which is free from metallic oxides. It is insensitive 
to the action of all boiling acids except hydrofluoric acid. 
This enamel is used for quick boilers, reaction flasks, tanks, 
blast pipes, apparatus for distillation, and laboratory ap- 
paratus. 

Ackerley, R. O. SPECIAL PROBLEMS IN INDUSTRIAL 
LIGHTING: II. Light & Lighting, 29 [11] 345-48 (1936) .— 
A. discusses the requirements of fittings for use in moist 
and acid-laden atmosphere. The most common type com- 
prises a porcelain top and a vitreous enamel reflector. 

Action OF GASES ON GLAZED ENAMELS. Chimie & 
Industrie, July, 1930; abstracted in Emaillewaren-Ind., 7 
[85] 275 (1930).—The texture, hardness, and luster of 
enamels in the presence of N, C, air under pressure of 18 
kgm., air under atmospheric pressure, and oxygen were in- 
vestigated in an electric kiln. The metal shows a tendency 
to oxidize in an atmosphere of pure O, while the properties 
of enamel remain satisfactory. Air under pressure gives 
good results, while a vacuum of 65 mm. has a tendency to 
produce swelling, especially when the enamel contains 
saltpeter. Carbon monoxide and methane give good re- 
sults, while sulfurous gas, hydrogen sulfide, ammonia, and 
especially hydrogen and steam are injurious. To eliminate 
the two latter gases, the use of heavy oils with a high molec- 
ular weight is recommended. 

Action OF HYDROGEN ON STEEL AND ITS RELATION TO 
ENAMEL TECHNIQUE. IIlustr. Ztg. Blechind., 67 [17] 484- 
86 (1938); abstracted in Referat. Siltkatliteratur, 5 [8] 
5519 (1938) .—During the pickling of sheet steel in HCI, the 
acid acts on the layer of forge scale, and the following de- 
composition takes place: + 2FeCl; + 
3H.0. Yellow ferric chloride and water are formed. 
Since the layer of forge scale is not equally thick through- 
out, the pickling acid comes in contact with the metallic 
iron in many places and reacts with it according to the 
equation Fe + 2HCIl = FeCl, + Hs. Atomic hydrogen 
and ferrous chloride are formed. This hydrogen acts on 
the ferric chloride present according to the formula 2FeCl; 
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Abrasion resistance. See also Impact re- 

sistance. 

determination, apparatus for, 2546, 255-56. 

factors, test results, 1294. 

of glasses, relation to composition, 242!. 

impact abrasion, measurement on various 
materials, quartz sandblasting method, 
190-91. 

Ingersoll glarimeter for tests, 248-49. 

luster vs. weight loss, effect, 

measurement by blasting, 
scratch tests, 2208. 

Porcelain Enamel Inst. tests, 2714. 

sandblast test for abrasion hardness of 
glazes, 242%. 

tests, 115%; discussion, results on enamels 
and other products, 247-48. 

to wear, determination, Auerbach method, 
2937. 

Abrasives, alumina and silicon carbide, uses 

for glass, pottery, and enamel, 215!. 

centrifugal blasting or airless mechanical 
propulsion, 2308. 

enamel as bonding agent for, 287}. 

quartz sand, 65% 

for sandblasting. 


impact, and 


See Sandblasting, abra- 


sives for. 
steel for blasting, 70°; see also Blasting. 
Absorption, photoelectric instruments for, 
2478. 


Acid pickling. See Pickling. 
Acidproof enamels. See Acid-resistant enam- 
els. 


Acid resistance of nonmetals, degree of, list, 
278°; Weber and Sauer method, 2559: 
see also A cid-resistant enamels. 

Acid-resistant enamels, P, 2545. 

acid attack on, ratio of refractory constitu- 
ents to fluxes, 281° 
acidproof, for chemical apparatus, 
position, properties, VI, 171}. 
chemical technique, 264°. 
enameled iron, sodium silicate in, 279- 
80 


com- 


glaze, composition, P, 196-97. 
of pure silica, uses, 1°. 

acid stability of enameled kitchenware, 
2305. 


acid stability, refractory and flux con- 
stituents as factors, 2818. 

acid-stable, batches for, analysis of, 2819. 
borax replaced by soda, 282’. 
composition, 281%. 
definition, 2815. 
firing method, use of cobalt solution, 

2041, 

molecular ratios of constituents, 2815. 
nonpoisonous, raw materials for, 2072. 

additions, effect, 12%. 

alumina in, effect, 17°. 

anhydrous silicates in, 2799. 

borax-free ground enamels, 290’. 

carbon dioxide-saturated water in, P, 544. 

chemical attack, drop-test method, 8°. 

clay as mill addition, effect, 12°. 

clear overglaze on ordinary enamel, 174°. 

comparative determination of, 177. 

composition, P, 95%; P, 176%; preparation, 
P, 223; substitution effect, 88’. 

constituents: effect, substitutes, 139%; 
properties, 11%. 

for cooking ware, test, 
Council, 547; see also 
enamels, tests. 

of Danto- Rogeat & Co., 

defects: causes, “745; 
1982. 

development of, combination vs. particu- 
lar constituent, 124. 

dry-process, formulas and properties, 299°. 

electrical resistance, 2372. 

electrolytes for, 273). 

firing time and temperature, effect, 125. 

fluorine in, effect, 17°. 

fluxes, opacifiers: grinding, mill additions, 
application, 164%; silica content, prop- 
erties, 1654. 

formulas, tests, discussion, 1757. 
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Acid-resistant 


discussion, 


Acids and alkalis, 


Acid-resistant enamels (continued) 
512. 


frit manufacture, P, 15 

gas opacification effect, 110-11. 

glass-lined steel equipment for processing, 
103-104. 

hydrochloric acid for tests, 175-76. 

inhibitors for, use and types, 2994; 
Inhibitors. 

installation for at Frigidaire plant, 2162. 

for kitchenware, 230%; see also Acid- 
resistant enamels, tests. 

—_ fixtures in moist and acid-laden air, 


see also 


lithium content vs. opacifier content, 
effect, 2652. 

with Li2SiOs, P, 657. 

manufacture and inspection, III, 3079. 

metal oxide effect, 1108 

Pemco stainless, mechanical-resistance 
tests, results, 308°. 

pressure variation, effect, 171. 

production difficulties, ideal 
possibilities, 2987. 

properties, composition, 132. 

properties, factors, 256}. 

of pure silica, 15. 

qualities and application of, future possi- 
bilities, 2987. 

setting-up salts added, 18’. 

shortcomings, remedies, 2021. 

for signs, 1°. 

for sinks, 1%. 

smelting effect, tests, 2414. 

sodium aluminate as set- up agent, 
sistency effect, 1848 

soluble enamel glaze, 2782. 

standardization for cooking ware, 61’. 

standards, 95%; see also Acid-resistant 
enamels, tests. 

tests with acids and fruit juices, 944. 
with boiling acid, 372 
classification, 1158. 
determination method, 76!, 1188. 
Porcelain Enamel Inst. tests, 98, 

271%; tentative standard, 115%. 
method, citric-acid 
68. 


qualities, 


con- 


tests, 


solubility tests, 162%. 
standardization, 118’. 
standard tests on cooking utensils, 2814. 
tentative method, 136°. 
TiO2 additions, effect, 89, 678, 688, 734, 
2949. 


titanium white for stability, 2044. 

types, application of, 305%. 

white, for sheet steel, B, 117. 

a effect on boron carbide, 
2307. 


Acid-treatment of metal for enameling, P, 


244 


1 
Adherence, absolute work of adhesion on 


gold and platinum, II, 774 

i adhering oxides, 678; CoO or NiO, 
688. 

adhering oxides, classification, 67°. 

adhering oxides and surface tension, Stuck- 
ert theory, 1494. 

apparatus for strength adherence, 285%. 

application effect, 1177. 

barium borate effect, study, 2784. 

borax additions, 290°. 

boric acid effect, 2908. 

bubble effect, 2654. 

calcium fluoride for, 165%. 

carbon effect in mold facings and shot 
blasting, 185). 

on cast iron, tests, 2823. 

causes, American and German 
2038. 

chemical and physical aspects, 753. 

cleaning and preparation of metal base, 
38-39. 

cobalt compounds, action of, use as oxidiz- 
ing agent, 2348. 

cobalt or nickel dip, effect, 22°. 

cobalt and nickel ground enamels, chemical 
change, uneven process, 2408. 

cobalt oxide, effect, 116-17; and 
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studies, 


nickel 


Adherence, cobalt oxide (continued) 


and manganese oxides, effect, II, 
2363. 
vs. nickel oxide, 7%. 
and nickel oxides, dendritic formation, 
factors, 1335. 
and nickel oxides, effect, 677. 
in ground coat, factors, 1502. 
cobalt salt coating, application, effect, 169°. 
composition and firing temperature as 
factors, IX, 851. 
contact zones: chemical study, V, 2563; 
petrographic, metallographic, and X-ray 
study, VI, 2455; microscopic and metal- 
lographic study, VII, 2564. 
on copper or sheet- steel “enamels, compari- 
sons, 427 
crystalline phases at interface, IX, 256°. 
deep etch effect, 3015 
defects, 84. 
dendritic theory, X-ray studies, 125° 
determination, apparatus, 47°. 
discussion, 678, 143%, 144}. 


electrodeposition of Mo(OH);s on steel, 
effect, 9-10. 
electrolytic- potential theory, discussion, 
172 
bonding to steel, 


clectromotiv e theory, 
258! 


expansion coefficients of enamel vs. ground 
mass, relation, 24. 

factors, tests, 1177. 

ferrite and pearlite in cast iron, effect, 77°. 

firing process, 679; effects, VIII, 150°; 
stages in, 694. 

vs. firing temperature, composition, and 
drying, 167°. 

firing treatment: effect, data, 1692; 
and kiln atmosphere, effect, 164?. 

of glass, oxide-film theory, discussion, 270°. 

to greasy sheet iron, 121°. 

gripping action and electrochemical dis- 
placement theories, investigation, 143°. 

hammer scale as factor, 240’. 

impact resistance, 1078. 

investigation, 1498; results, enamel com- 
position for. 1898; review, 64. 

iron and cobalt oxides, effects, examination 
of metallic precipitates, XII, 1506. 

iron oxidation as factor, 301’, 303%. 

iron oxide layer, X, 1508. 

lack of, as cause of defects, borax additions 
for, 293). 


method 


mechanics of, I, 1727; II, 236%; III, 427; 
IV, 1076; V, 2563; VI, 2454; VII, 2564; 
VIII, 1505; IX, 2563; X, 1506; XI, 1255; 
XII, 1508; XIII, 1508. 


mechanics, factors, 1094. 

melting process, nature of oxide layer, 2°. 

metal founding effect, 64? 

metallic oxides as factor, 235%. 

metallic oxides, melt additions, 292°. 

metallic particles in ground coat, theory, 
XIII, 1508. 

microscopic studies, nen of enamel- 
metal sections for, I, 1727. 

nature, theories, 233’. 

neutralizing and rinsing for, 26°. 

nickel or cobalt oxide for, history, 3°. 

nickel and cobalt oxides in ground coat, 1198. 

nickel dip effect, 113°. 

nickel oxide reactions, 90°. 

oxidation effect, process, 269°. 

oxide distribution effect, unsmelted ground- 
coat enamels, 2954. 

oxide film, 683; P, 1587; 
ground-coat action, factors, | 
ground enamel, relation, II, 
on metals, optical 166° 
of nickel, cobalt, and manganese, P, 1243. 
structure and composition, 1437. 
theory, 2743. 

oxide ground coat for, 161’; 
enameling, P, 123-24. 

oxides for, absence of, reactions, 694 
action in ground-coat enamels, 276 
function, study, 143°. 
in iron and enamel, effect, 1562. 
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Enamel Bibliography Contributors 


Allied Industrial Products Company 

American Porcelain Enamel Company 

American Potash & Chemical Corporation 

American Rolling Mill Company 

American Smelting & Refining Company 

Benjamin Electric Company 

Bethlehem Steel Company 

Carnegie-Illinois Steel Corporation 

Ceramic Color & Chemical Manufacturing 
Company 

Ceramic Industry 

Chicago District Enamelers’ Club 

Chicago Vitreous Enamel Product Company 

Chilean Nitrate Sales Corporation 

Columbian Enameling & Stamping Company 

B. F. Drakenfeld & Company, Inc. 

E. I. du Pont de Nemours & Company, Inc. 

Eagle-Picher Lead Company of Cincinnati 

Eastern Enamelers’ Club 

Empire Sheet & Tin Plate Company 

Ferro Enamel Corporation 

Foote Mineral Company 

J. B. Ford Sales Company 

S. G. Frantz Company 

Frigidaire Division, General Motors Corporation 

Granite City Steel Company 

Great Lakes Steel Corporation 

Harshaw Chemical Company 

O. Hommel Company 

Ice Cooling Appliance Company 

Illinois Water Treatment Company 


Ingram-Richardson Manufacturing Company of 
Indiana, Inc. 

Inland Steel Company 

International Smelting & Refining Company 

Kohler Company 

Kraft Chemical Company 

Metal & Thermit Corporation 

National Enameling & Stamping Company 

Niles Rolling Mill Company 

Norton Company 

Ohmite Manufacturing Company 

Pacific Coast Borax Company 

Pemco Corporation 

Pennsylvania Pulverizing Company 

Pfaudler Company 

Philadelphia Quartz Company 

Polar Ware Company 

Emerson P. Poste 

Quaker Chemical Company 

Republic Steel Corporation 

Rohm & Haas Company 

A. O. Smith Corporation 

Sunbeam Electric Manufacturing Company 

Thomas C. Thompson 

Titanium Alloy Manufacturing Company 

Tuttle & Kift, Incorporated 

United Clay Mines Corporation 

Vitro Manufacturing Company 

Vollrath Company 

Ward Leonard Electric Company 

Western Electric Company 

Whipple Furnace Company 


WHERE DO YOU WANT YOUR COPY SENT? 
NOW is the time to order the Enamel Bibliography and 
Abstracts. Only 1000 copies are being printed because of 
paper limitations. Everyone who wants to know the back- 
ground of the enameling industry should have this book. 
Orders addressed to The American 
Ceramic Society should be accompanied 
by a remittance for $5.00 each. Shipping 
date will be about September 25, 1944. 
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INSTITUTE OF CERAMIC ENGINEERS 


Executive Committee, 1944-1945 

President: M. F. BrEcHER, Norton 
Co., Worcester, Mass. 

Vice-President: T. A. KLINEFELTER, 
U. S. Bureau of Mines, Tuscaloosa, 
Ala. 

Secretary: R. S. BRADLEY, A. P. Green, 
Fire Brick Co., Mexico, Mo. 

Past-President: H. B. DuBors, Con- 
solidated Feldspar Corp., Trenton, 


Trustee Representative: ‘H. M. KRANER, Bethlehem Steel 
Co., Bethlehem, Pa. 


REPORT OF COMMITTEE ON EDUCATION 

Ceramic education, during the past year, has been 
recognized by the authorities in Washington. Ceramic 
engineering has been listed as an essential branch of engi- 
neering, together with civil, mechanical, electrical, and 
chemical engineering. To be worthy of this high attain- 
ment, it is perfectly logical that we should continually en- 
deavor to place ceramic engineering education upon the 
highest possible plane. Should any changes in our formal 
education be deemed necessary, this immediate postwar 
period before us should be the ideal time to propose and to 
bring about such changes. Before any drastic alterations 
are made, however, it is fitting for us to stop a minute and 
review what has been already reported, in the past, by this 
Education Committee and others upon the subject of 
ceramic engineering education. This report is, therefore, 
chiefly a review and summary of what has already trans- 
pired, so it may serve as a basis upon which to judge the 
present ceramic curricula and test their conformity with 
the expediency of our postwar plans. 


(A) Review of Reports Previously Made by the Education 
and Others 


1. Bull. Amer. Ceram. Soc., 18 [7] 248-49 (1939) 

A questionnaire made up of ten questions was sent to 
the employers of ceramic engineering graduates (those who 
had graduated during 1935-1938) to determine the reac- 
tions of industry to the technical training and fitness of the 
younger graduates. 

In summarizing this questionnaire, the Committee found 
three points in particular emphasized, which they called to 
the attention of the educators, students, and recent gradu- 
ates. 

(1) A thorough grounding in the fundamentals is of 
utmost importance. 

(2) Employers should pay particular attention to per- 
sonality in employing graduates. 

(3) Ability in expression, both oral and written, is 
necessary. 

Of unusual interest was the response to question No. 4 
of the questionnaire: (a) Have these men successfully 
fitted into your organization and (b) have they come up to 
your expectations? 

Approximately 80% said that the graduates did fit 
successfully into their organization, and about 40% said 
that they came up to their expectations. Only 10% were 
definitely dissatisfied. 

Question No. 5 brought out the fact that the failure of 
graduates to fit successfully into industrial organizations 
was due in only 25% of the cases to a lack of academic 
training, whereas in 75% of the cases it was due to personal 
traits. 


Il. Bull. Amer. Ceram. Soc., 19 [6] 230-32 (1940) 
A questionnaire made up of eleven questions was sent to 
the entire membership of the Institute to obtain the reac- 


(1944) 


303 


tion of these ceramic engineers to the value of their own 
education in their work and their opinions as to what 
should be included in the present ceramic engineering 
courses. 

This questionnaire again emphasized the importance of a 
thorough grounding in fundamentals and was overwhelm- 
ingly in favor of courses in English that stressed speech 
and report writing. Particularly significant was the re- 
sponse to question No. 11: ‘‘Do you care to make sugges- 
tions for the improvement of ceramic engineering train- 
ing?’ Two hundred and thirty one (231) individual com- 
ments and suggestions were made. These comments were 
boiled down to six expressions. 

(1) Increased emphasis should be laid upon funda- 
mentals, even at the expense of specialized courses. 

(2) Valuable time could be saved by changing the 
method of presenting lectures. 

(3) More effective English courses are needed. 

(4) A course in business organization and related sub- 
jects is essential. 

(5) Technology courses 
engineering courses. 

(6) It was suggested that undergraduate students have 
closer contacts with the industry. 

One or two individual comments were noteworthy: 

“T have a suspicion that most of our better schools turn 
out boys with enough equipment so that if they are really 
imbued with the idea of doing a good job they can easily 
make up any shortcomings that they may be confronted 
with after they leave school.”’ 

“Tf a student absorbs all that he is supposed to in four 
years and makes reasonable application of the knowledge 
obtained, he will find himself pretty well prepared.” 

A committee of the Ceramic Educational Council, A. S. 
Watts, Chairman, reviewed the findings as given in the 
preceding report. The Watts Committee report is given 
in Bull. Amer. Ceram. Soc., 21 [8] 44-45 (1942). 


lll. Bull. Amer. Ceram. Soc., 20 (2] 67-69 (1941) 

This report was compiled by the Institute Committee on 
Professional Status and Development. The chairman of 
the Committee was J. W. Whittemore. 

This is a very complete report for use by the Institute of 
Ceramic Engineers to describe ceramic engineering educa- 
tion. The object of the report was to provide guidance for 
young men, parents, teachers, and others who counsel 
young men so that they might know the scope of ceramic 
engineering education and of the ceramic industries as 
well as the types of employment in those industries. 

Of particular interest is the definition of ceramic engi- 
neering adopted by the Institute of Ceramic Engineers and 
The American Ceramic Society and accepted by E.C.P.D. 
for the purpose of accrediting: 

‘Ceramic engineering is that branch of engineering con- 
cerned with (1) the mining, refining, and processing of the 
nonmetallics and rocks, except coal and oil and ores as such; 
(2) the manufacture of products therefrom; and (3) the 
design and construction of the necessary equipment and 
structures.” 

As a further explanation: Ceramic engineering is defi- 
nitely a branch of the mineral industry along with mining, 
metallurgical, petroleum, and geological engineering. It 
could be further defined as ‘‘a branch of engineering that 
deals with the silicates and other nonmetallic minerals of 
the earth and their use in the manufacture of useful 
products.” 


were favored over strictly 


(B) Review of Reports Previously Made by the Ceramic 
Educational Council 


1. Committee on Ceramic Engineering Curricula (1942- 
1943), C. M. Dodd, Chairman 
A complete tabulation is here presented, prepared by 
twelve colleges offering courses in ceramic engineering, 
giving the percentages of the entire course devoted to 
various subjects. Nineteen subjects are listed. For a 
more easy digestion of this tabulation, a summary is pre- 
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sented indicating the maximum, the minimum, and the 
average time devoted to each of the nineteen subjects. 

There is a pretty fair agreement by the various ceramic 
colleges concerning what constitutes a ceramic engineering 
curriculum. 


CERAMIC ENGINEERING CURRICULA, 1942-1943 


(Figures indicate the percentage of the entire course 
devoted to the various subjects) 


Avg. 
No. Total of 
Subject reporting Max. Min. avg. reporting 
Mathematics 12 12.9 3.2 11.0 
Chemistry 12 25.5 11.3 15.7 
Physics 12 8.4 5.0 6.4 
English 12 1:6 “6.1 
Geology 11 42 O88 2:1 2:3 
Mechanics 12 9.9 4.2 5.8 
Mechanical engi- 
neering 7 5.6 2.38 2.3 3.9 
Electrical engi- 
neering 8 2:4 3.6 
Drawing 12 44 
Fuels and com- 
bustion 9 5.6 0.8 1.7 2.3 
Petrography 8 ot “toe 2.4 
Pyrometry 9 O84. 0:5 0.7 
Ceramics 12 36.9 20.0 24.6 
Surveying 12 2.30 0.9 1.4 
Foreign languages 1 a0 0:3 3:9 
Economics 9 1.7 2.5 3.3 
Miscellaneous 10 5.7 1.4 2.6 3.2 
Total 98.9 
Note: All colleges did not offer all these courses. 


ll. Committee on Content of Ceramic Courses (1942- 
1943), J. L. Carruthers, Chairman 
An outline of the minimum specifically ceramic subjects 
required in a ceramic engineering curriculum was given in 
the report and is submitted herewith. The complete 
Committee report was published in Bull. Amer. Ceram. 
Soc., 22 [6] 190-91 (1943). 


Outline of Minimum Ceramic Subjects Required in a Ceramic Engineering 
urriculum 
Ceramic Technology Subjects 
(1) Ceramic Raw Materials 
(2) Physical Properties of Ceramic Materials 
(3) Drying Behavior of Ceramic Bodies 
(4) Thermochemistry of Ceramic Bodies 
(5) Ceramic Calculations 
(6) Glasses, Glazes, Metal Enamels, and Colorants 
(7) Ceramic Bodies 
(8) Ceramic Petrography 


Ceramic Engineering Subjects 
(1) Winning of Raw Materials 
(2) Ceramic Manufacturing Processes 
(3) Drying Ceramic Materials and Products 
(4) Firing and Smelting of Ceramic Products 
(5) Pyrometry and Fuels and Combustion 
(6) Utilization of Ceramic Raw Materials 
(7) Design of Ceramic Structures 
(8) Thesis (optional) 


/ Ceramic Shop Courses 
(1) Shop practice in such ceramic subjects as mold mak- 
ing and kilns and furnaces. 


(C) Review of Ceramic Educational Council Recommenda- 
tions Made at 1944 Pittsburgh Meeting 

Recommendations on the following subjects were 
For minutes of Ceramic Educational 


NOTE: 
reviewed orally. 
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Council meeting, see Bull. Amer. Ceram. Soc., 23 [7] 232 
(1944). 
I. Rehabilitation and reemployment 
II. Ceramic engineering curricula 
III. Contents of ceramic engineering courses 
IV. Classification and nomenclature. 
—R. M. CAMPBELL, Chairman 


REPORT OF THE PRESIDENT 


This annual meeting completes the sixth year of activity 
of the Institute of Ceramic Engineers. On the whole, 
considerable progress has been made during this period. 
Membership has expanded from the 156 founders to 370, a 
gain of over 100 per cent. Two of the three original ob- 
jectives of the Institute, i.e., accrediting of ceramic en- 
gineering curricula by E.C.P.D. and the granting of pro- 
fessional recognition to ceramic engineers by State Boards, 
have, for all practical purposes, been attained. The third 
objective, the professional development of young engi- 
neers, because it represents a permanent policy, will, of 
course, never be completed. Ten departments of ceramics 
and of ceramic engineering in our colleges are now ac- 
credited or provisionally accredited by the Engineers’ 
Council for Professional Development. We should, how- 
ever, recognize the danger that the postwar period may 
bring about a lowering of standards which might cause some 
departments to lose their accredited status. Definite 
progress has been made. This is sufficiently obvious to 
convince us that far greater achievements will be possible 
in the future. 

Any evaluation of our progress during the past year 
should be made with due attention to the abnormal con- 
ditions which have prevailed. As are all other engineers, 
ceramic engineers are devoting a large proportion of their 
time and energies to war work. 

The officers, the Executive Committee, and the stand- 
ing committees have been surprisingly active during this 
difficult year, and although the several chairmen will give 
detailed reports, the following achievements seem to 
merit special mention: 

(1) Previous annual meetings have, of necessity, been 
devoted entirely to organization matters, reports, and 
regular business affairs. This year, for the first time, we 
have succeeded in getting a place in the program that 
affords an opportunity for consideration of material of 
professional interest. 

(2) The Institute secretary has conducted a member- 
ship campaign which has been successful because of the 
excellent cooperation of the ceramic faculties. With a 
view to avoiding the embarrassment attendant on ap- 
plications from ineligible persons, the following procedure 
was adopted. Invitations were issued only to those who, 
according to information supplied by ceramic depart- 
ments and various other sources of information, could 
qualify for membership. A gratifying number of favor- 
able responses continue to come in. 

(3) Although the Institute is not yet directly represented 
on the Engineers’ Council for Professional Development, a 
satisfactory alternative has been provided. A. F. Greayes- 
Walker was appointed to the Council by the American In- 
stitute of Mining and Metallurgical Engineers two years 
ago. Members may rest assured that Dr. Greaves- 
Walker will represent the ceramic engineers and take care 
of their interests until they have direct representation. 

(4) The Rules regarding membership as amended at the 
annual meeting in 19438 were published in the July, 1948, 
Bulletin of The American Ceramic Society, pp. 251-54. 
Subsequently, reprints were mailed to all members of 
the Institute. The smooth functioning of the organiza- 
tion under the Rules as amended convinces the officers 
that no recommendations for changes are necessary at 
this time. 

(5) Arrangements were made to show the grade of 
each Institute member in The Society roster published in 
October. Through an oversight on the part of the Pub- 
lications Office, the designations failed, however, to appear 
in that issue. 
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(6) Membership cards designating the grade of mem- 
bership in the Institute are being mailed out as the 1944 
assessments are received in The Society office. 

(7) The Committees on Professional Status and State 
Boards of Engineering Examiners instituted a campaign 
to familiarize the various ceramic faculties with the 
licensing examinations of certain states to facilitate any 
necessary adjustment of the ceramic curricula. In recog- 
nition of the prevailing trend toward the requirement of 
written examinations, a copy of a typical one used by New 
York State was sent to the head of each department. 

(8) With the decision of the West Virginia Board to 
license ceramic engineers, the last of the important ceramic- 
producing states granted us recognition. This fact was 
reported to Institute members in West Virginia by letter 
with the suggestion that they apply for licenses. Al- 
though incomplete data indicate that some members have 
taken advantage of this opportunity, we believe that the 
number is so low as to justify further encouragement by the 
Institute. In this connection, attention should be called 
to the fact that comparatively few ceramic engineers have 
applied for licenses in the various states. From admittedly 
incomplete information, the officers of the Institute be- 
lieve that not more than 10 per cent of those eligible now 
hold professional licenses. It should be emphasized that 
some of the states may drop ceramic engineers from the 
list of licensed professions unless they receive more ap- 
plications from our group. Members of the Institute, who 
through experience, are eligible for licenses, are urged to 
make application. In only a few states are examina- 
tions now required, but that situatiofi may soon be 
changed. 

(9) In compliance with a recommendation passed on 
to the Executive Committee, efforts were made to pub- 
licize the Institute by submitting reprints of papers to 
interested members of other engineering societies. For a 
number of reasons, our attempts to this end have failed. 
Elsewhere in this report it is recommended that further 
efforts be made. I am sure that any suggestions will be 
gratefully received by the president-elect. 

(10) The Membership and Examinations Committee 
has given a vast amount of time and consideration to ap- 
plications for membership. Thirty-one applications were 
reviewed as follows: 4 for advancemeni from Associate 
to Member Grade, 7 for Member Grade, 4 for Associate 
Grade, and 16 for Junior Grade. We are particularly 
pleased with the interest shown by young ceramic engi- 
neers, as the future of the Institute depends largely upon 
them. 

(11) A postwar planning program is under considera- 
tion by our Committees on Education and Professional 
Status. Considerable correspondence has developed in 
an effort to consolidate the various ideas presented. Defi- 
nite plans for the organization of a Postwar Planning 
Committee were completed just before this meeting and 
will, no doubt, be made known to you through 7 he Bulletin. 

Obviously, other projects of minor importance were 
carried out during the year to further the standing of the 
ceramic engineering profession. Although it has not 
been possible for the entire Executive Committee to meet 
at any one time during the year, your president has been 
able to visit personally with the members of the Executive 
Committee and most of the Committee chairmen on 
several occasions. 

The following recommendations are presented to the 
officers and members for their consideration: 


(1) The establishment of a Postwar Planning Com- 
mittee to cooperate with the Ceramic Educational Council 
in conducting the following: (a) <A survey of ceramic 
engineering curricula and industry needs to determine 
whether or not they meet the new requirements and ex- 
pansion of the ceramic and nonmetals industries, (b) a 
survey of ceramic engineering curricula to determine 
whether or not graduates are prepared to meet all State 
Board requirements and pass rigid written examinations, 
such as those in New York, Michigan, Ohio, and other states 
adopting the ‘‘Engineer-in-Training’’ program, and (c) a 
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survey of graduates to determine weaknesses in their 
formal training which have developed during their in- 
dustrial experience. 

(2) The continuance and the expansion of the method 
proposed by the senior past-president for the acquisition 
of new members by (a) issuance by the Executive Com- 
mittee of an invitation to membership to every eligible 
ceramic engineer and (}) personal invitations by mem- 
bers who have previously made certain that the engineer 
is eligible. Approximately 2000 ceramic degrees have 
been conferred, and we should be able to build the mem- 
bership up to 1000. 

(3) Renewed effort, possibly through some new method 
of approach, to publicize the Institute by sending tech- 
nical reports to members of other engineering societies. 

(4) Continuance of the policy adopted for the first time 
this year of so arranging the annual meeting as to permit 
the presentation of papers on professional subjects. 

(5) Active cooperation with The American Ceramic 
Society in its effort to educate the general public on 
the meaning of ceramic engineering and ceramic products. 

(6) Stimulating the acquisition of professional licenses 
by (a) ascertaining through return-type postal cards the 
names of members now holding such licenses, (>) recording 
this information on the original membership applications 
on file in the office of The American Ceramic Society, and 
(c) urging those members submitting negative responses 
to avail themselves of the privilege of securing licenses. 

It has been a privilege to serve as president of this 
Institute. Before turning the office over to my suc- 
cessor, I want to express my gratitude to the other officers, 
to the chairmen and members of all committees, and to 
all others who have cooperated so generously in our under- 
takings. 

I know from experience that the Institute is gradually 
making for itself a place among other engineering societies 
and I appeal to every member to give active assistance in 
furthering its program. 

With the continuance of the kind of cooperation that 
my predecessors and I have received, our new president 
may face with confidence his task of making this an even 
more effective organization. 

—H. B. DuBors, President 


MINUTES OF ANNUAL MEETING 


The annual meeting of the Institute of Ceramic En- 
gineers at the Hotel William Penn, Pittsburgh, Pa., was 
called to order at 3:00 p.m., April 2, 1944, by President 
H.B. DuBois. A brief summary of the proceedings follows: 


(1) Report of the President 

Membership in the Institute shows a steady and satis- 
factory increase. Accrediting of ceramic engineering 
curricula and granting of recognition for ceramic en- 
gineers by State Boards has been attained. Better pro- 
grams for annual meetings of the Institute are being 
arranged. 

Establishment of a Postwar Planning Committee is 
recommended to conduct a survey of ceramic engineering 
curricula and of graduates to determine the changes 
necessary in curricula to help the returned veteran fit into 
postwar conditions. Continued activity to obtain new 
members and renewed effort to publicize the Institute are 
urged. 

S. J. McDowell moved the report be accepted. The 
motion was seconded and carried. 


(2) Committee on Engineers’ Council for Professional Development 

A. F. Greaves-Walker reported that the Council is 
devoting most of its time to helping junior engineers and 
recommends that we cooperate with this program by 
organizing subcommittees to the Committee on Profes- 
sional Recognition in each of The Society Sections to keep 
in touch with the junior engineers, give them advice, and 
get them interested in The Society and the Institute. 
He also reports that the accrediting of ceramic engineers 
is progressing in a gratifying way. Every department of 
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ceramic engineering is now accredited, which is a fine 
record and one that the Institute should be proud of, as 
it was through its efforts that E.C.P.D. recognized ce- 
ramic engineering as a branch of engineering. 

W. Keith McAfee moved the report be accepted. 
The motion was seconded and carried. 


(3) Committee on Professional Status 

G. J. Easter reported no special accomplishment for 
this Committee, although they have cooperated with the 
Licensing and Educational Committees during the year. 
He called attention to certain current matters for next 
year’s Committee to look into. Among these are (1) re- 
quired engineering licenses for all members of engineering 
faculties. (2) The Kilgore Bill; he suggests that in- 
dividuals contact their’ representatives but that the In- 
stitute take no action as an organization. (3) The patent 
situation (‘‘flash-of-genius”’ clause). (4) Reemployment of 
returning servicemen; he suggests ways of taking care of 
this. (5) Continuance of the meeting of the Institute 
as a major event of the Annual Meeting by planning an at- 
tractive program. 

H. G. Wolfram moved the report be accepted. The 
motion was seconded and carried. 


(4) Committee on National Council of State Boards of Engineering Examiners 

The National Council of State Boards met for the first 
time in two years in October, 1943. Amendments to the 
‘‘Model Law” providing for examination of engineering 
graduates immediately upon graduation and written or 
oral examinations for those low in standing or for older 
applicants who apply for full registration were passed. 
The former amendment it is hoped will make young en- 
gineers more interested in obtaining their professional 
standing and also interfere with attempts of labor unions 
to force them to join unions. The amendments met with 
unanimous approval of all delegates and within a few 
years it is hoped that most states will provide for such 
examinations. Some states already have. The subject of 
postwar conditions caused by activities of men who are 
not engineers but who have had such titles either in war 
plants or in the armed services was discussed. It was 
decided that State Boards could best regulate and control 
this situation. 

It was moved by C. F. Geiger that the report be ac- 
cepted. The motion was seconded and carried. 


(5) Committee on Education 

R. M. Campbell reported that ceramic education has 
been recognized by authorities in Washington and ceramic 
engineering has been listed as an essential branch of en- 
gineering. This is an important step forward and, to 
maintain this position, continual endeavor to keep ceramic 
engineering education on a high plane is desirable. To 
this end, he presented a complete review and summary of 
all work done in the past on ceramic education and ce- 
ramic engineering curricula to serve as a basis for judging 
the present curricula and its conformity with the ex- 
pediency of the postwar plans. 

It was moved by J. F. Quirk that the report be accepted. 
The motion was seconded and carried. 


6) Nominating Committee 

The past five presidents were unanimously elected to 
serve on this Committee for the coming year: J. L. Car- 
ruthers, H. G. Wolfram, E. H. Fritz, H. M. Kraner, and 
H. B. DuBois. 


(7) Secretary-T: 's Report 


(8) Greaves-Walker Paper 

A paper entitled ‘‘The Use of Nonmetallic Minerals in 
the Ceramic Industry’’ was presented by A. F. Greaves- 
Walker (see Bull. Amer. Ceram. Soc., 23 [7] 229-31 
(1944)). 


(9) Installation of Officers 
Trustee: HH. M. KRraANER, Bethlehem Steel Co., Bethle- 
hem, Pa. 
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President: M. F. Brecuer, Norton Co., Worcester, 
Mass. 

Vice-President: T. A. KLINEFELTER, U. S. Bureau of 
Mines, Tuscaloosa, Ala. 
Secretary-Tvreasurer: R. §. 
Brick Co., Mexico, Mo. 


—KARL SCHWARTZWALDER, Secretary-Treasurer 


REPORT OF SECRETARY-TREASURER 
Balance December, 1942 $1,343.77 
January through December, 1943 658.938 
January through February, 1944 564.00 


Brapiey, A. P. Green Fire 


Total receipts through February 29, 1944 $2,566.70 


Disbursements 1943 $205.42 
Disbursements through Febru- 


ary, 1944 5.05 210.47 
$2,356 . 23 

Number of members Charter 142 

Member 67 

Associate 130 

Junior 31 

Total 370 

Resigned 26 

Cutoff 8 

Deceased 9 

Unknown 4 


—KARL SCHWARTZWALDER, Secretary-Treasurer 


REPORT OF COMMITTEE ON 
PROFESSIONAL STATUS 


This Committee has no accomplishments to report al- 
though it has been active in the discussion of professional 
matters and has cooperated with the Licensing and Educa- 
tional Committees during the year. Thanks are par- 
ticularly due to Francis Flint for his helpful work as a 
member of the Committee. 

Certain current matters are believed to warrant note 
at this time, perhaps to be followed by discussion and in- 
structions to next year’s Committee. 

(1) It is gratifying to note that some progress is being 
made in increasing the number of licensees among the 
faculties of ceramic engineering schools. The Committee 
feels that the situation is still far from creditable, as it should 
be a matter of honor that no nonlicensed engineer should 
be allowed to teach engineering any more than a non- 
licensed doctor should be allowed to teach medicine. 
It is suggested that next year’s Committee investigate 
and tabulate for publication the licensure status of the 
faculties of each of the ceramic engineering colleges. 

(2) An article appeared in the December, 1943, Bul- 
letin, page 412, giving the ideas of the head of the Na- 
tional Roster of Scientific Personnel as to the possible 
fields of work of a ceramic engineer. Any man vhoc wuld 
qualify on all the counts there mentioned would certainly 
be an engineer, among other things, but the author of the 
article has not made an adequate distinction between 
engineers and technologists. As potential employers of 
ceramic engineers will be far more discriminating in 
analyzing a candidate’s qualifications to select a man fora 
given job, the appearance of this article seems to give no 
cause for worry and the Committee has seen no reason 
to debate the subject matter with the officials of the 
National Roster. 

(3) The Committee has kept an eye on the so-called 
Kilgore Bill, which is a proposal that all the research 
activities of all the companies, colleges, etc., in the United 
States be socialized in a common pool under the control 
of some Washington bureaucrat. This is not a war 
measure but a proposal for permanent Government man- 
agement. Such a step would be disastrous to individual 


company progress and would react adversely to the con- 
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tinued employment of ceramic engineers and other 
technical men for research work. A careful checkup 
indicates that the bill is being used for political advertising 
purposes by its author and a few sponsors who have con- 
ducted ‘‘hearings’’ but have declined to listen to known 
opponents of the bill, of whom there are many, some of 
them prominent. 

It is recommended that the individual members of our 
Institute quietly inform their personal senators and repre- 
sentatives that they consider this bill an ill-conceived piece 
of legislation, definitely contrary to the public interest, 
and urge that it be killed if it ever gets out of committee. 
It is recommended that our Institute take no action as 
an organization at this time other than to have their Com- 
mittee watch carefully. 

(4) Another situation fraught with similar danger to the 
jobs of the research men among our members and to the 
economic safety of ceramic companies has arisen through a 
decision rendered by Thurman Arnold and his associates 
of the Court of Appeals of the District of Columbia (the 
court to which rejected patent applications go on appeal) 
and through an earlier patent decision setting up a ‘‘flash- 
of-genius”’ criterion as an essential to the patentability of 
an invention. 

Briefly, these decisions hold that anything that can be 
worked out on the basis of logical experiments, more 
particularly experiments by a combined group of sci- 
entists, is not patentable; but that patents are intended 
to reward the efforts of woodshed geniuses who just dream 
the answer without doing any work. If such a cockeyed 
doctrine is permitted to become the established law of the 
land, research of the organized type which is essential to 
progress in our complex modern civilization is going to be 
seriously deterred because the one who pays for it will 
have no chance to enjoy the fruits of hisinvestment. This 
will react to slow down or stop our progress as a nation 
and directly and indirectly will impair the chance of many 
of us to make a living. 

The remedy would appear to lie in having every tech- 
nical man publicize the benefit to the country and to its 
individual citizens of encouraging rather than discouraging 
any and every effort to promote technologic progress 
whereby living conditions are bettered and new jobs 
created, not to mention the aspect of National Defense. 
It should be particularly stressed that modern science is 
such that this can be accomplished only by team effort 
on a large scale, which is something that can be under- 
taken only by persons or companies able to finance such 
large-scale work and something which will be undertaken 
only if there is a chance of the sponsor making enough on 
the outcome of a fortunate investment to compensate for 
the certainty that, to offset each profitable experiment, 
many bad starts will be made on which the research 
stake will be lost. 

Real concern and activity by each of us will be necessary 
to protect our professional interests against attacks such 
as those inherent in these extralegal dicta of the courts. 

(5) Attention is called to the approach of a postwar 
professional problem involving each of us and to the need 
of preparing in advance to meet this. When the war ends, 
there will be a reshuffling of those now in industry and a 
demand for jobs by many demobilized servicemen who are 
ceramic engineers or near-engineers. We have a personal 
and collective duty to see that these men are placed where 
they will be of the most use to themselves and to the 
community. In some cases, this will involve further educa- 
tion as a first step following demobilization. How much 
education and in what? There is going to be, moreover, 
a universal movement to give the veterans all the breaks. 
This is entirely proper, but it is not proper that a non- 
engineer should be given an engineer’s job for which he is 
not qualified, veteran or no. 

The following approach is suggested as perhaps con- 
structive, although the matter of timing it to best ad- 
vantage will require careful thought: 

(a) The Institute might undertake the establishment 
of an employment clearinghouse to get employers and 
ceramic engineers together, perhaps somewhat along lines 
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followed by the American Chemical Society which runs 
an extensive employment program at its national meet- 
ings, plus certain free advertising for its members in search 
of jobs. This would be a big undertaking, however, and 
(like matrimony) ‘‘not to be entered into unadvisedly or 
lightly.” 

(6) The Institute should ascertain wherein industry 
demands qualifications not generally found in those ce- 
ramic engineers likely to become available after the war 
and should then guide the ceramic colleges in the prepara- 
tion of special courses along the needed lines, either as re- 
fresher courses or otherwise. Questionnaires to industry 
and to practicing engineers should bring out this informa- 
tion if carefully prepared. 

(c) The Institute should carefully take stock of its own 
requirements for membership to the end that no artificial 
and unreasonable barriers are set up to prevent any really 
qualified man from becoming a member, thus giving us the 
strength of maximum numbers compatible with af eling on 
the part of the public that membership in the Institute 
really means something and that a member is a man who 
can be counted on to deliver the goods when he says he can. 
The ability of the Institute to aid in postwar rehabilitation 
will be directly proportional to the confidence of the public 
in the Institute itself. 

(6) While discussing our fellow workers in other pro- 
fessions, it may be of interestto note a recent activity of the 
American Society of Civil Engineers. That society has 
recommended that its local branches act as collective bar- 
gaining agents for its members, somewhat paralleling union 
practices. The New York Section of the Society has pro- 
tested vehemently, but as of the date of last information 
the national society was still holding its ground. This isa 
distinct departure from the practices usually regarded 
as ‘‘professional.’’ We should not emulate it at present, 
but this experiment in a brother technical society will be 
interesting to watch. 

(7) The new practice this year of holding the meeting 
of the Institute as a major event rather than as a second- 


‘ary affair tucked into an otherwise full program at the 


end of a day is regarded as a distinct forward step, and 
thanks should be extended to all those whose planning 
has made this possible. The former practice of relegating 
the professional aspects of our organization to a left- 
over part of the program is not one which increases our 
professional dignity and respect, so that every effort 
should be made to make our part of the program so 
worth while as to warrant the better allocation of time 


granted us this year. 
—G. J. Easter, Chairman 


REPORT OF COMMITTEE ON 
ENGINEERS’ COUNCIL FOR 
PROFESSIONAL DEVELOPMENT 


As a member of the Engineers’ Council for Professional 
Development, your chairman attended the annual meeting 
held in New York City in October, 1943. 

The principal topic at the meeting was assistance to the 
junior engineers. The leaders in the national professional 
engineering societies are worried about the general lack of 
interest the young graduates are showing in these organiza- 
tions. The young men are asking a pertinent question, 
viz., ‘‘What do I get out of The Society for my money?” 
The usual answer, ‘‘Literature,” is not making ‘‘sales.”’ 

The committees of the Council are now devoting most of 
their time to a solution of the junior engineer’s problem. 
The Council has employed W. E. Wickenden, president of 
the Case School of Applied Science and one of the country’s 
leading engineering educators, to prepare a Manual for 
Junior Engineers. This Manual will be a guide for young 
engineers and should be ready for publication and distribu- 
tion by the end of the year. 

The Council, finding it cannot get in sufficiently close 
contact with the young engineers to be very helpful, has 
called upon the chapters and sections of the engineering 
societies to make the development of young engineers to 
professional standing one of the principal items on their 
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programs. Our Institute, not having sections, must work 
through those of The Society. It is recommended that 
subcommittees of the Committee on Professional Recogni- 
tion be organized in each of The Society’s Sections to carry 
on this work. These committees can be very helpful in 
keeping in contact with the young ceramic engineers in 
their respective areas, giving them advice, getting and keep- 
ing them interested in The Society and the Institute, 
fostering the study of the traditions, achievements, duties, 
and social functions of the engineering profession, and de- 
veloping in them the characteristics necessary to success. 
These are things the educators cannot do after they leave 
the campus. It is during the few years after they leave 
that the foundations for success are laid down. If this 
Institute is to be of any value to the young engineers, this 
is the least it can do for them. 

Your president, vice-president, and the chairman of the 
Committee on B.C.P.D. have renewed efforts to obtain 
membership on the Council for the Institute and other 
small engineering societies during the past year. 

The Council elected a new chairman, E. S. Lee of the 
General Electric Company, this year and at our suggestion 
he appointed a committee to study ways and means of ad- 
mitting the Institute to some grade of membership under 
the Council’s charter. The chairman of this Committee is 
W. B. Plank, head of the Department of Mining and 
Metallurgy at Lafayette College, who is friendly to the 
ceramic engineers. Your chairman feels reasonably cer- 
tain that the Committee will find some means of admitting 
the small engineering societies which will be acceptable to 
the Council. 

The departments of ceramics and ceramic engineering 
have an excellent accrediting record. Ten departments 
applied for accrediting, nine of which have been fully 
accredited and one provisionally accredited. None are on 
the ‘“‘not accredited” list. Every department of ceramic 
engineering is now fully accredited. This is an excellent 
record and one that every member of the Institute should 
be proud of, particularly as it was through the efforts of the 
Institute that E.C.P.D. recognized ceramic engineering as 
a branch of engineering. 

—A. F. GREAVES-WALKER, Chairman 


REPORT OF COMMITTEE ON 
‘NATIONAL COUNCIL OF STATE 
BOARDS OF ENGINEERING EXAMINERS 


The National Council of State Boards for the first time 
in two years met in Indianapolis in October, 1943. 

The principal business of the meeting was the amending 
of the Model Law. The amendments provided for (a) 
examination of engineering graduates immediately after 
graduation and certification as ‘‘Engineers-in-Training”’ 
of those who qualify and (/) written or oral examinations 
of engineering graduates whose scholastic standing in 
college was low and not satisfactory to the Boards (this 
applies to older applicants who apply for full registration). 

It is anticipated that provision by the several states for 
examination of graduates while their courses are fresh 
in their minds will encourage a large number of them to 
take such examinations. It will then only be necessary 
for them to qualify on experience to receive a professional 
certificate. It is also believed that giving young engineers 
the title of ‘‘Engineers-in-Training”’ will make them more 
professionally minded, more anxious to obtain qualifying 
experience, and possibly interfere with the attempts of 
the labor unions to compel them to join unions. 

The New York and Michigan laws already provide for 
‘“‘Engineers-in-Training,’’ and an amendment to the Ohio 
law goes into effect on January 1, 1945. 

The following quotation is taken from the Ohio law: 

“The Board may permit the applicant for a certificate 
of registration as a professional engineer or surveyor to 
take the prescribed examination in two stages. The first 
stage of the examination may be taken by the applicant 
at any time after he has completed four years of the re- 
quired eight years of active practice or training and active 
practice. 


‘This first stage of the examination shall test the ap- 
plicant’s knowledge of fundamental technical subjects, 
including mathematics and the basic sciences. Satis- 
factory passage of this portion of the examination shall 
constitute a credit for the life of the applicant, or until 
he shall have been registered. 

‘‘When the applicant has satisfactorily passed the first 
stage of the examination he shall be given an appropriate 
certificate by the Board showing his status as an engineer 
or surveyor in training.”’ 

The delegates appeared to be unanimous in their ap- 
proval of the amendments and within a few years most 
states will no doubt provide for such examinations. 

Most of the state registration laws specify four years of 
college training. Under the accelerated programs of the 
past few years, engineers have been graduated in less than 
four years. The Council decided that each State Board 
would have to deal with this matter in its own way. 

Considerable discussion took place on the subject of 
dealing with postwar conditions that will be caused by 
activities of men who are not engineers but who shall have 
held positions with engineer titles in industry or with war 
agencies or were in engineering branches of the armed 
services during the war. There will also be many who 
have had one or more years of engineering under the 
A.S.T.P. who, although not graduates, will claim to be 
engineers. 

It was the opinion of the Council that these conditions 
could best be controlled through state registration laws— 
their complete application and enforcement. Such ap- 
plication and enforcement will, of necessity, affect all 
graduate engineers who are not registered. 

One of the important points brought out in discussion 
was that engineering departments which were accredited 
could use their accrediting as an argument in talking to 
parents and prospective students, impressing on them 
that this assured them of the ability to pass examinations 
for professional licenses. 

This brings up the necessity for the departments of 
ceramic engineering to examine their curricula to deter- 
mine whether their graduates are prepared to pass the 
State Board examinations. With the introduction of the 
‘“‘Engineer-in-Training’’ examinations, publicity to the 
effect that the graduates of a certain department could not 
pass the State Board examination would be harmful, to 
say the least. 

The understanding of the Committee is that the New 
York and Michigan examinations include mathematics 
through calculus, engineering physics, first-year chem- 
istry, mechanics and strength of materials. All of our de- 
partments provide courses in these subjects in their cur- 
ricula, but in view of the fact that 50 per cent of the 
graduates of the College of Engineering of the University 
of Michigan fail to pass the State Board examinations 
immediately after graduation indicates that some thought 
should be given to the matter by department heads. This 
is particularly true when it is considered the E.C.P.D. 
and the National Council work together, and the con- 
sistent failure of students from an accredited department 
would undoubtedly result in the fully accredited status 
being withdrawn. Instances of the cancellation of ac- 
credited status are already on record. 

During the year, North Dakota and Alaska adopted 
registration laws, bringing the total number of states and 
territories having such laws to forty-eight. 

The Illinois registration law has been declared uncon- 
stitutional by one of the lower state courts. The case is 
being carried to the Illinois Supreme Court. 

—A. F. GREAVES-WALKER, Chairman 


A. F. GREAVES-WALKER ELECTED TO 
COUNCIL OF S.P.E.E. 


At the June meeting of the Society for Promotion of 
Engineering Education A. F. Greaves-Walker, who has 
regularly attended these meetings as a representative of 
the Institute of Ceramic Engineers, was elected a member 
of the Council of the Society. This election of a ceramic 
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engineer to an important office in S.P.E.E. is evidence that 
good progress is being made in obtaining recognition for 
the ceramic engineering profession. 

Dr. Greaves-Walker reports upon the annual meeting 
of S.P.E.E. held June 22-24, 1944, in Cincinnati, Ohio, as 
follows: 

The meeting had one of the largest attendances in its 
history. The principal subject discussed was postwar 
engineering education. Stress was laid on the necessity 
for adding to engineering curricula a humanities socio- 
logical stem which would cover approximately 20 per 
cent of the credits for a degree. It was recommended 
that the time required be taken from the specialized 
engineering subjects. 

The Mineral Technology Division had an excellent 
program. The subjects discussed included postwar 
education in the mineral industry schools, the future of 
engineering education, the probable enrollment in the 
mining, metallurgical, and ceramic engineering depart- 
ments after the war, petroleum engineering education, and 
the relationship between mineral engineering and the 
EE. 

The subject of the future of engineering education was 
discussed by E. G. Bailey, vice-president of the Babcock 
& Wilcox Company. He stated that the seven pro- 
fessional societies important to engineers included the 
Founders Societies, the American Chemical Society, 
The American Ceramic Society, and the American In- 
stitute of Chemical Engineers, also that ceramic engineers 
may be called upon for unbelievable changes and will have 
great opportunities as higher temperatures become avail- 
able and myriads of unknown are brought to light. He 
also recommended more human relations in the engineer- 
ing curricula and that serious consideration be given to 
confining engineering curricula to mining, metallurgical, 
ceramic, civil, chemical, mechanical, and electrical engi- 
neering. 


CERAMIC CAMERA CLUB 
MINUTES OF FIFTH ANNUAL MEETING 


The fifth annual meeting of the Ceramic Camera Club 
was held at the ‘Hotel William Penn, Pittsburgh, Pa. 


First Session 

The first session was held April 2, 1944, at 5:30 p.m. 
Those attending were V. H. Remington, D. P. Falconer, 
R. W. Knauft, R. R. Roup, E. L. Hettinger, G. M. Ehlers, 
F. P. Peel, H. M. Kraner, G. P. Cole, J. E. Frazier, and 
I. W. Schoeninger. 

The meeting was called to order by V. H. Remington, 
chairman of the Board of Governors. J. E. Frazier raised 
the question of uniform lighting for future judging of 
exhibits. There was some general discussion among 
members present of various lighting methods in use. 

E. L. Hettinger moved that the chairman of the Ceramic 
Camera Club Board of Governors appoint a committee to 
make recommendations for the standard lighting arrange- 
ments the Club should use in illuminating prints at the 
time they are viewed by the judges. The motion was 
seconded by J. E. Frazier and carried. 

The members held a general discussion about the various 
classifications of prints, and it was generally agreed that the 
present grouping of Pictorial, Portrait, and Industrial 
and Scientific was satisfactory. 

Fred P. Peel, Detroit, Mich., was accepted as a new 
member. 


Second Session 

The second session was held April 4, 1944. The follow- 
ing members attended: V. H. Remington, F. P. Peel, R. 
R. Roup, I. W. Schoeninger, H. O. Krehbiel, D. P. Fal- 
coner, G. P. Cole, F. G. Schwalbe, A. B. Curtis, C. L. 


* See Bull. Amer. Ceram. Soc., 23 [5] 160 (1944). 
+ See also Bull. Amer. Ceram. Soc., 23 |8| 270 (1944). 
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Babcock, E. L. Hettinger, J. E. Frazier, G. M. Ehlers, and 
R. W. Knauft. Guests attending were as follows: Mrs. 
V. H. Remington, Mrs. Anna Lane Dixon, Mr. and Mrs. 
E. J. Murray, Mr. and Mrs. A. G. Macdonald, W. A. 
Weldon, F. J. Vontury, E. Davies, Mrs. F. G. Schwalbe, 
J. C. Crawford, Jr., R. M. Langley, O. E. Romig, and F. R. 
Altwater. 

Following the annual Ceramic Camera Club banquet, a 
meeting of the Club members was called to order by V. H. 
Remington. Minutes of the 1943 meeting were read by 
C. L. Babcock, acting for the secretary. On a motion 
by E. L. Hettinger, seconded by R. W. Knauft, the 
minutes were approved as read. 

A motion was made by C. L. Babcock and seconded by 
E. L. Hettinger that provision be made during the 1945 
exhibit for the viewing public to cast their ballots for the 
print most interesting to them. The motion was carried. 
Chairman Remington reported to the meeting the winners 
of the various awards for the 1944 show. * 

The Ceramic Camera Club judges were as follows: 
Ross Altwater, O. E. Romig, and W. O. Breckon, all of 
Pittsburgh, Pa. Judges for the Frazier Award were Walter 
A. Weldon, Baltimore, Md., and F. J. Vontury, Perth 
Amboy, N. J. 

The Nominating Committee, consisting of J. E. Frazier, 
Chairman, R. W. Knauft, and E. L. Hettinger, submitted 
the following names in nomination for members of the Ce- 
ramic Camera Club Board of Governors for 1944-1945: 
George A. Mays, Niles, Calif.; I. W. Schoeninger, Mil- 
waukee, Wis.; D. P. Falconer, Long Island City, N. Y.; 
F. G. Schwalbe, Toledo, Ohio; and V. H. Remington, 
Washington, Pa. 

The motion was made by F. P. Peel and seconded by 
E. L. Hettinger that the secretary be instructed to cast a 
unanimous ballot for the names which had been placed in 
nomination. The motion was carried. 

Walter A. Weldon, Locke Insulator Corp., Baltimore, 
Md., and an authority on Chinese pottery, delivered a 
short but interesting talk to the members of the Club. 
He told of the work which was being done in Baltimore by 
the camera clubs of that city in regard to the establishing 
of archives of historical photographs of our times.t Mr. 
Weldon pointed out the durable nature of photographs 
as compared with ordinary newspaper and magazine prints. 
Also, he stated that one hundred, two hundred, or five 
hundred years from now it would be possible for those 
conducting historical research to refer back to this archive 
of photographs picturing every phase of our present-day 
living. Even today it is rare to be able to look back ten, 
fifteen, or twenty years and find a file accurately kept on 
our way of life, even so short a time back. Mr. Weldon 
also pointed out the pleasures in life through art, the 
enjoyment we ourselves are able to obtain from it, and the 
pleasures which can be passed on to others. 

A motion was made by R. W. Knauft and seconded by 
C. L. Babcock that the judges for the exhibit be given a 
vote of thanks in appreciation of their help. The 
motion was carried. 

—V.H. REMINGTON, Secretary-Treasurer 


CERAMIC INDUSTRY OF SOUTHERN 
CALIFORNIA 


By FrepD B. ORTMAN 


The ceramic industry is the oldest of organized indus- 
tries, dating back to prehistoric times. It has been firmly 
established in the State of California since 1874 and in 
Southern California since about 1880. For a great many 
years, the growth and development of the industry was 
merely that which was necessary to keep pace with the 
local needs. In the past fifteen years, however, the availa- 
bility locally of raw materials of unusual character, coupled 
with the enterprise of Southern California manufacturers, 
has resulted in the production of certain types of ceramic 
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articles that find a ready market throughout the entire 
United States and in some foreign countries. This is par- 
ticularly true of the more colorful and lighter products, the 
distribution of which is not so adversely affected by trans- 
portation costs. 

Just as the Southern California climate influences archi- 
tecture, clothing styles, recreational habits, and other 
modes of living, so it has affected the development of many 
types of products made from ceramic materials. 

The first wall tile manufactured in America for common 
usage in colors other than white were produced in. Cali- 
fornia plants twenty years ago. Since that time, the 
entire vogue in tile usage has changed so that more than 
80° of all wall tile currently used in the United States is in 
colors, 

Similarly, the greater desire for outdoor living inspired 
by the Southern California climate provided the incentive 
for local manufacturers to be among the first to bring color 
to the dining table. These manufacturers attained and 
have held a position as leaders in the styling, design, and 
production of colored and decorated tableware and art 
pottery. These producers, of whom there are several 
hundred, range from the individual or family with a small 
kiln in his or their backyard to very substantial manufac- 
turers employing hundreds of people. The consumer 
acceptance throughout the nation of this distinctively 
California product has encouraged some members of the 
industry in this area to enter the field of fine china, with 
every prospect for rapid growth when wartime restrictions 
are removed. 

For many years, the Spanish or Mediterranean influence 
has dominated a great deal of the architecture of Southern 
California. Generally speaking, this type of architecture 
requires fired clay roofing tile. California greatly exceeds 
any other state in the Union in the demand for this product, 
which has resulted in the establishment of a substantial 
branch of the industry. 

The very health of the community is closely linked with 
another important branch of the ceramic industry. Ex- 
perience of sanitary engineers in this community has con- 
clusively proved that vitrified clay sewer pipe is the most 
suitable type of material for use in the city’s constantly ex- 
panding sewer systems. Local manufacturers have long 


been nationally recognized as leaders in the technological 
development of these products and produce today a quality 
of material for this purpose unsurpassed elsewhere in the 
United States. 

The industry’s contribution to the war effort has been 
largely the increased production of those clay products 
especially required, one of the outstanding examples of 
which is refractories. No other manufacturing industry 
can exist without firebrick, which provide the lining for 
every boiler or furnace where fuel isconsumed. Such local 
industries as the railroads with their heavy burdens of 
transportation; the oil companies with the demands placed 
upon them for the products of their refineries, butadiene 
plants, etc.; the metallurgical industries, such as steel 
mills, aluminum plants, etc.; the shipbuilders; the aircraft 
companies; the foundries; and all other war industries 
have placed a heavy demand upon the manufacturers of 
refractory products in this area which the industry has 
adequately met. 

The ceramic industry is in every sense a basic industry 
and, insofar as Southern California is concerned, is almost 
entirely supported by local resources. More than 95% 
of the raw material, all of the fuel, and all of the labor re- 
quired originate in what is commonly referred to as South- 
ern California. The health, welfare, and growth of the 
community is linked with and is dependent upon the 
success of the industry. Practically all of our prominent 
office buildings, schools, hospitals, and other public build- 
ings in this area are clothed with the products of the kilns 
of the ceramic industry. It therefore provides opportunity 
for the permanent employment of many thousands of 
people. 

Lastly, but of importance to those employed in the 
industry, it is not lacking inromance. To bea part of that 


_ industry which converts the most common of all minerals, 


clay, into objects which are essential to all other industries, 
which are vital to the health and welfare of the community, 
and which add materially to the sum total of the joy of 
living is a measure of compensation beyond that reflected 
in the pay envelope. 


GLaAppING, & CoMPANY 
2901 Los BouLEVARD 
Los ANGELES 26, CALIFORNIA 


SYMPOSIUM ON “SIGNIFICANCE OF TESTS ON REFRACTORIES” 


The following three papers were part of the Symposium which was presented at the Forty- 
Sixth Annual Meeting of The American Ceramic Society, Inc., Pittsburgh, Pa., April 4, 
1944. Clyde L. Thompson, chairman of the Refractories Division, acted as chairman of 
the Symposium. E. E. Callinan was chairman of the Program Committee. 

Other papers in the Symposium will be published in later issues of The Bulletin. 


VALUE OF TESTS ON REFRACTORIES* 


By Stuart M. PuHE.pst 


ABSTRACT 
The significance of test data on refractories as related to the manufacture and use of the 
product is discussed. Mention is made of the precautions which should be observed in 
obtaining samples, conducting tests, and the interpretation of the data. The way in 
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which reliable test results can be used in product control and development by the manu- 
facturer is brought out. A section is devoted to the suitability and meaning of test data 
in the writing of specifications for refractory materials and ways in which the test infor- 
mation can be used to advantage in learning the cause of short life of the brick in service or 


for selecting more suitable material. 


I. Introduction 

Refractories are tested to obtain a numerical value of a 
property, or more often, a combination of properties. The 
information obtained may be translated into predicted be- 
havior of the product in a particular type of industrial 
furnace, or more specifically, to a set of conditions encoun- 
tered in that furnace. 

Test data have been an important factor in the process 
of improving refractories in general and have served a 
most essential part in the development of new products. 
Progressive consumers of refractories make use of test data 
in selecting the type of material best suited for the partic- 
ular conditions existing in their furnaces. The usefulness 
of test data in the industry will become more important 
with the specialization of refractory products, increased 
use of technology in the study of the destructive agencies 
in industrial furnaces, and the development of new and 
improved testing procedures. Some aspects pertaining 
to the value of tests on refractories are discussed in a 
general way under the following headings. 


ll. Reliability of Test Data 
(1) Selection of Samples and Sampling 

The test sample is involved in discussing the reliability 
of the data because the information is obtained from it. 
Intelligence and care must be used in the selection and 
preparation of materials to be tested. The job of obtain- 
ing the sample should not be turned over to any ‘‘handy 
man.’ It isan important task and should be looked after 
by a conscientious and properly trained person. The 
sampler, furthermore, should be impressed from time to 
time with the need for care and thoroughness. 

The sample should be labeled to avoid any question 
about its identity, and, if shipped, the container should be 
such as to prevent loss or damage to the material. Fur- 
ther comments on sampling will be mentioned under other 
headings. 


(2) Adequacy of Test Methods 

Many of the present-day tests do not provide adequate 
or pertinent information for the purpose for which they are 
used. This is true at times by reason of a misapplication 
of the test, usually through necessity, because it is the 
best available for the problem. Most of the current tests 
are far from being entirely satisfactory as a means of ob- 
taining the direct answer for problems in the field of manu- 
facture or use of refractories. This shortcoming has not 
resulted wholly from lack of understanding or effort in 
devising more suitable procedures, but lies in the diffi- 
culty of the problem. Many practical aspects must be 
considered when designing tests that make use of high 
temperatures and which involve, for example, time, rate of 
heating and cooling, furnace gas pressure, tension, abrad- 
ing materials, or the introduction of fluxing constitu- 


* Received July 17, 1944. 
+ Senior Fellow, Refractories Fellowship, Mellon In- 
stitute, Pittsburgh, Pa. 
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ents. Not all of these factors or conditions would be in- 
corporated in a single test, but combinations of several of 
them are involved, especially when an attempt is made to 
have the procedure simulate industrial furnace conditions. 

An example of the development of tests is that of 
spalling , which has been evolved from the process of with- 
drawing individual brick from the door opening of a heated 
furnace and plunging them into cold water* to a procedure 
which now incorporates most of the essential features that 
are responsible for spalling in many kinds of furnaces. 
The newer test uses an 18-inch-square section of a furnace 
wall that is treated to bring about heat work changes which 
would occur in service by subjecting the face of the panel 
for 24 hours to an accurately controlled and suitable tem- 
perature, during which time the furnace gas pressure and 
atmosphere are maintained within close liniits. The tem- 
perature gradient from the hot face of the panel to its 
cooler side is regulated and is uniform over the entire area. 
The subsequent thermal shock, to which the heat-treated 
face of the panel is subjected for definite periods of time, is 
controlled by the rate of heating and the quantity of air 
and water mist used for cooling. The adjustment and 
control of the many critical features of operation in this 
test required considerable study and experimental work 
which extended over several years. A large variety of 
fire-clay brick were tested under different sets of condi- 
tions, and the resulting data were studied for correlation 
with service records of the specific brands in malleable iron, 
boiler, and incinerator furnaces. Continued trials brought 
forth a procedure which has proved to be adequate, de- 
pendable, and of much value to the industry. 

Tests used for determining other properties have also 
been made more adequate in recent years, largely through 
one phase of the work of Commitee C-8 of A.S.T.M. As 
such work progresses, it is hoped that a method will be 
evolved for determining the refractoriness of finished prod- 
ucts, rather than by the use of the P.C.E. or load test. 
A slag test which will forecast reliably the behavior of 
fire-clay refractories in specific furnaces is needed badly. 

Difficulty is often experienced in attempting to provide 
logical interpretation of test data, particularly because 
of shortcomings of many of the tests. This is unfortunate 
because it tends to limit the utility of the tests to those who 
are most familiar and experienced with their use. These 
remarks apply more specifically to the interpretation of 
data from a variety of tests conducted on one or more 
products and when attempting to prescribe logical and 
effective values in the writing of specifications for re- 
fractories. 

(3) Experience and Technique of the Operator 

Most of the published testing procedures are described 
in a concise manner characteristic of technical presenta- 
tion. A large percentage of the specifications prepared 


* The American Society for Testing Materials replaced 
the water-dip method of spalling in 1934 by adopting the 
present panel test for spalling. 
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by consumers does not explain sufficiently the testing pro- 
cedure to be followed. These conditions make it difficult 
for one who is not “‘versed in the art’’ to do justice to the 
work. The operator is confronted with uncertainties as 
to what is intended or how the details of the procedure 
should be carried out. Testing experience is of real 
value under these conditions because it enables one to 
“fill in the gaps’’ and incorporate refinements and niceties 
of control, all of which contribute toward obtaining reliable 
results. 

Those who are to become competent and valuable 
workers in the field of testing refractories must be particu- 
larly suited from the standpoint of steadfast integrity, 
manipulative skill, and an investigative quality; other- 
wise, advancement will not proceed beyond that of aver- 
age capability, regardless of training and experience. 


(4) Reproducibility of the Test Data 


Another important feature pertaining to the reliability 
of test data is its significance from the standpoint of re- 
producibility in the same and different laboratories. Even 
though the testing of refractories has not progressed to the 
state of being an exact science, a present-day testing pro- 
cedure should not be considered as entirely satisfactory 
until it incorporates the features and the degree of control 
which are necessary to provide reproducible results. The 
reproducibility, furthermore, should be of an order con- 
sistent with the property being determined. 

Few data are available on the order of reproducibility 
which might be expected from various tests, but such 
information is being accumulated. Results were collected 
a short time ago on the reproducibility of the P.C.E. test. 
To obtain a set of standard samples for use in that test, 
five types of fire-clay refractories were prepared in the 
ground condition and were submitted to five laboratories 
to determine the cone end point. The workers in these 
laboratories were experienced in carrying out the test, and 
all used gas-air fired furnaces. Repeated runs were made 
to obtain the most reliable data. When the results were 
collected, checks within +!/, cone were obtained on one 
sample, +'/. cone on three materials, and the fifth, a 
siliceous product, showed a maximum variation of +1 
cone. eThese results indicate what may be expected under 
the most favorable conditions for reproducibility for a 
test which is, by comparison, relatively simple to conduct. 

The available information on check testing between 
laboratories shows that some margin must be allowed 
when setting up the testing values to be stipulated in a 
specification so that it may prove to be practical or work- 
able in actual use. Furthermore, there should be incor- 
porated in specifications a provision for retesting when re- 
quested, provided the original set of test data just fail to 
meet the specified requirement, because the data may be 
at fault rather than the product, and check tests should 
be conducted to learn the final answer. 

An attempt was made recently to arrive at a set of test 
limits for use in preparing the retest section of specifica- 
tions. Because only limited statistical data on repro- 
ducibility are available, the next best means would be to 
obtain estimates from experienced technologists who 
make use of test data supplied by various laboratories. 
The opinions of six persons are given in Table I. 
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TABLE I 


Retest, provided 
original values do 
not deviate from 


requirement in Statis- 
specification by tical 
Test more than: data (%) 
PCE. 1 cone (6) * 
Hot-load test for high heat- 1% (3) 1.4 
duty brick (2460°F.) 2% (3) 
Permanent linear change after 
reheating: 
High heat-duty brick 
(2550 °F.) 1% (6) 0.1 
Superduty brick (2910°F.) 1/o% (6) 0.4 
Panel spalling: 
High heat-duty brick (pre- 2% (3) 
heat temp. 2910°F.) 3% (1) 5.4 
4% (2) 
Superduty brick (preheat 1% (5) 1.0 
temp. 3000°F.) 2% (1) 


Modulus of rupture 100 Ib./sq. in. (6) 


* Replies. 


These opinions show the judgment of competent workers 
as to how much deviation might be expected in data from 
several of the more generally used tests. The statistical 
data included in the table are derived from calculations 
made by one person on a rather limited number of tests 
but they are, nevertheless, of interest. These calculations 
were made to obtain the minimum to maximum range of 
values in which the mean of the test value would fall nine 
times out of ten. The maximum value of this range was 
used as the upper limiting value which the test result must 
not exceed to be eligible for retesting. It is assumed that 
if the data for the test samples do not fall within the limits 
at least nine times out of ten, the material will not be 
eligible for retesting. 


(5) Statistical Analysis of Test Data 

Statistical analysis of data has been of much value in 
many fields of science, and its usefulness in ceramics and 
refractories testing in particular have been pointed out 
by Westman! and Ferguson.? Because of the nature of 
the tests used for refractories and the cost involved, a 
limited number of specimens is tested, which results in an 
insufficient number of values for use in statistical methods. 
Statistical analysis has not, therefore, found widespread 
use in routine testing,* but is used on occasions in studies 
and research work. 


Ill. Use of Test Data in the Manufacture of Refractories 


(1) Prospecting for Raw Materials 

Testing is of considerable importance when prospecting 
to determine the quality or value of the deposit. When 
investigating clay property, P.C.E. determinations are 
used extensively, and these may be supplemented by burn- 


1A. E. R. Westman, ‘Statistical Methods in Ceramic 
Research,’’ Jour. Amer. Ceram. Soc., 10 [3] 183-47 (1927). 

2 R. F. Ferguson, ‘Interpretation of Plant and Labora- 
tory Test Data,” zbid., 13 [5] 354-62 (1930). 

* See also A.S.T.M. Manual on Presentation of Data, 
April, 1943. 
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ing trials. More specific information is obtained by 
chemical analysis, not only on clay samples, but partic- 
ularly on other materials, such as diaspore, kyanite, and 
magnesite. 

When drilling is used, the position and number of the 
core should be recorded on a map. The samples should 
be taken in a systematic way and close enough together 
to make the exploration of value. Cores should be kept 
intact except for the removal of test samples at meas- 
ured intervals or at positions where differences in texture 
or appearance seem to make it justified. A systematic 
method of labeling the test samples should be followed. 

If the vein of clay can be exposed, or occurs as an out- 
crop, the channel method of sampling should be used, and 
this is commented upon in the next section. 


(2) Control of Mining Operations 


The testing program for control in mining may be 
similar to that used in prospecting, with the possible addi- 
tion of more specific chemical determinations to learn of 
the silica, alumina, iron, lime, or alkalis, depending upon the 
difficulties experienced. It is well to keep in mind that 
physical tests, such as P.C.E. and burning trials, may, 
for example, show changes in quality of the clay, but it is 
usually necessary to conduct an analysis to determine the 
undesirable constituent and the amount present. 

Sampling the face of the clay seam should be done by 
the channel method in which a groove at least 6 to 8 inches 
wide and not less than 4 inches deep is cut from the top 
to the bottom of the deposit. A box or cloth can be used 
to collect the clay as it comes from certain intervals in the 
channel. Separations are made, depending upon experi- 
ence with the seam, or better still, by reason of changes in 
appearance, such as evidence of sandiness, nodules, differ- 
ence in color, hardness, or fracture. 

The distance between positions for sampling depends 
upon the uniformity of the deposit and should probably 
be not more than 30 feet. Regular time intervals should 
not necessarily be the criterion for selectitig samples, be- 
cause the rate at which the clay is being removed must be 
considered, Wherever possible, sample the clay well in 
advance of the actual mining, this being especially appli- 
cable in stripping operations. 

The full value of tests made on mine samples cannot be 
reached unless the mine foreman, and perhaps the miners, 
are shown the test results. They are then in a position to 
cooperate in the selection or sorting of the clays. Pyro- 
metric cone equivalent and analytical work are useful 
here, as well as fired briquettes or pieces of the clay. A 
good plan is to take large lumps of the clay from suitably 
selected and recorded positions in the deposit, cut or 
break these in half, carefully labeling each, and fire one 
half of each lump to a temperature that will show its good 
or poor quality. The two halves of the lump of the clay 
may prove to be of much educational value. 

When preparing a laboratory sample from the larger 
initial sample, care must be taken to make sure that the 
small final sample is representative of the original. To 
obtain thorough mixing, so as to carry the quartering to 
the necessary degree, the lump clay must be broken down 
to a sufficiently small particle size. A 100-pound sample 
should be crushed to */,-inch pieces and quartered to 50 
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pounds, and this in turn crushed to about */s-inch pieces 
for the 25-pound sample, and °/j.-inch pieces (No. 4 mesh) 
for the 12'/.-pound sample. Quartering of the 4-mesh 
particle size can be continued to obtain a laboratory sample 
of about 3 pounds. 


(3) Control During Manufacture 


Many of the tests are valuable as an aid in controlling * 
the various processes carried out in the manufacture of 
refractories. The extent to which they are used probably 
will be limited by their cost; for this reason, a careful 
selection of the tests which are best suited and the fre- 
quency with which they are to be used, consistent with 
adequate control, will prove to be beneficial. In addition, 
an intelligently planned and performed system of control 
by testing should help reduce rejects, breakage, and firing 
costs, and, what is more important, improve the uni- 
formity and quality of the material. Any program which 
is set up, of course, must be flexible to take care of the un- 
expected problems which arise. 

Because all of the raw materials are ground before use, 
the A.S.T.M. method C 92 for wet- or dry-sieve analysis will 
find important use. The control of grain size in the prep- 
aration of mixes has become in recent years one of the 
principal steps in the improvement of refractories in 
general. Its importance is realized in ground clays, all 
types of mortars, plastics, castables, and, in no less meas- 
ure, in various kinds of fired products. 

The regulation of the water content of mixes and finished 
products helps to bring about desirable workability and 
aids in the control of the shrinkage and density of the 
formed materials. The A.S.T.M. method C 92 for water 
content is useful also in this work, or, when speed is highly 
essential, one of the more rapid but less exact methods may 
be used. 

Mixes are often tested instead of using a sample of the 
burned or finished product to gain the time required for 
kiln firing. The P.C.E. test is useful as a measure of re- 
fractoriness, and when determining the chemical composi- 
tion, the values can be reported on the calcined basis, 
thereby giving the same figures as would be obtained from 
the burned material. 

The firing operation may be investigated to advantage 
by carrying out laboratory burning trials to obtain specific 
information concerning the firing characteristics of a partic- 
ular raw material or mix. This is done by drawing from 
a test kiln, during its heating-up period, pieces of the 
sample on which are determined the volume or linear 
change, porosity, and possibly the strength. The final 
figures show the rate of change in properties as they 
occur over small temperature intervals during the heating 
or soaking period of the burn. 

Another test which gives similar but more precise infor- 
mation on the linear changes occurring during firing is to 
obtain the permanent linear change during heating of the 
unfired clay or mix in a suitable thermal-expansion appara- 
tus. The exact change in length of the sample is ob- 
tained from room temperature to 2600°F. with a desired 


* Worth-while information on this subject is given in 
the Symposium on ‘Control Testing in Clay Firebrick 
Manufacture,” Bull. Amer. Ceram. Soc., 11 [7] 166-86 
(1932). 
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rate of heating. Such information allows a more intelli- 
gent adjustment of the firing schedule for the plant kiln, 
with the likelihood of improving the product and saving 
fuel. The A.S.T.M. permanent linear change test, and, 
in some instances, the load test, can be used to learn 
whether the plant firing has been adequate. 

A pyrometer, either of the thermocouple radiation or 
optical type, is a testing device which should be used for 
any burning operation. A recording instrument, prefer- 
ably of the potentiometer type, should be made part of the 
pyrometer equipment to provide an unquestionable rec- 
ord of the kiln temperature during the burn. In many 
instances, an analysis of the flue gas should find supple- 
mentary use as a means of controlling quality of the re- 
fractory and to conserve fuel. 


(4) Development and Research Work at the Plant 

Development work carried out in the plant and in the 
laboratory must usually rely on test data asa guide. The 
outstanding usefulness of testing is apparent in this in- 
stance because the data will show in a quick and depend- 
able manner the effects produced by altering the composi- 
tion of the mix, including new constituents, calcining, grain 
sizing, methods of mixing, deairing, forming, and firing. 
Without laboratory testing, the work would be haphazard, 
uncertain, and more costly. The only alternative is serv- 
ice trials, which are time-consuming, and the results are 
often questionable because of the variables and unexpected 
conditions which may develop. Furthermore, with the 
laboratory testing it is possible to single out a particular 
property in which one is interested and measure the extent 
of the changes produced. 


(5) Evaluating the Finished Product 

Because of the extensive information in the literature on 
the testing of commercial refractory products, there is 
little reason for reviewing the subject here. 

Many producers have their products tested at regular 
intervals to obtain the properties which are called for in 
typical consumer specifications, or for general sales and 
engineering work, and these data can often be used also 
as part of that required in the plant control program. The 
progressive manufacturer learns by study and experience 
the tests which serve best in the control testing of a partic- 
ular brand of brick or other product which he makes. This 
may mean that for brick any one or a combination of the 
following tests may be used: P.C.E., reheat, panel spall- 
ing, load, specific gravity, modulus of rupture, porosity, 
chemical analysis (partial or complete), or perhaps per- 
meability. Other products, such as mortars, plastics, 
castables, and insulating firebrick, would, in addition, 
involve sieve analysis, bond strength, workability, drying 
and firing shrinkage, bulk density, and thermal conduc- 
tivity. 


IV. Significance of Tests on Refractories to the User 
(1) In Furnace Design Work 


Many present-day furnaces are of an engineering design 
which necessitates having available test data of an engi- 
neering nature for the various types of refractories. There 
are, however, practical limits regarding the use of some of 
these data in design work. This is accounted for by the 


nature of the materials which constitute many of the types 
of refractories, because changes take place in these products 
almost as soon as they are exposed to the various condi- 
tions encountered in many industrial furnaces. Never- 
theless, the designer has available, through test data, in- 
formation concerning the following properties of refrac- 
tories: compressive strength, modulus of rupture, bulk 
density, permeability, thermal expansion, behavior under 
load when heated, changes in dimensions when heated, 
resistance to spalling, close approximations to the thermal 
conductivity, and specific heat, as well as other informa- 
tion more specific in nature. In instances where such prop- 
erties do not meet all of the requirements of the engi- 
neer, special testing usually can be carried out to obtain 
the answer. 


(2) Asan Aid in Selecting the Refractory 


The selection of the particular kind of refractory that is 
used in most furnaces has resulted largely from experience 
gained by trials over a period of years. This procedure is 
quite satisfactory, but it can often be supplemented to 
advantage by using a technologic approach. This necessi- 
tates having available trustworthy information concerning 
the conditions of the service which account for the gradual 
destruction of the refractories. It means that either the 
conusumer’s engineer or one from the manufacturer of the 
refractories must analyze carefully the conditions which 
have been present during all or part of the furnace opera- 
tion and the resulting effects on the refractories. Such an 
undertaking often involves many difficulties, and the 
soundness of the work and judgment will be reflected in the 
behavior of the next refractory lining which is calculated 
to give better service. An embarrassing feature in this 
work is the complication which arises in the interpretation 
of test data on refractories in terms of actual service. In 
this connection, consideration should be given to the fact 
that technical representatives of the refractories manu- 
facturer are in a position to gain broad experience in this 
type of analysis and, as a consequence, many consumers 
find it advisable to give careful .consideration to their 
judgment. 

Another worthy use of test data by the consumer is in 
obtaining assurance that reorder shipments of a brand 
that has been proved in service are duplicated within 
practical limits. 


(3) For Learning the Cause of Short Life or Failure 


Instances arise where the refractories give short life in 
service, and the exact reason may not be forthcoming from 
furnace records or by visual inspection of the used brick 
after a shutdown. Several causes may be suspected, and 
to gain more information, tests may be used to advantage, 
perhaps to the extent of determining the precise cause. 
Because many failures falling into this category are the 
result of the refractories being contaminated by fluxing 
materials or slags, a complete or partial analysis of the 
affected portion will often tell the story. Sometimes it 
becomes necessary to obtain more convincing evidence, 
and then both the affected and original portions of the 
brick must be analyzed and perhaps supplemented by 
P.C.E. tests. These data may be helpful in demonstrating 
the advantages to be gained by improving conditions 
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within the furnace or as a guide in selecting a refractory 
better suited for the job. 

One of the various slag tests may prove to be helpful 
when used for studying a specific problem of furnace slag 
action. 

Failures caused by shrinkage can best be studied by 
reheating samples of the same lot of brick originally used or, 
if necessary, by making use of the least-affected portion of 
the brick from the lining. In problems of this nature, the 
mortar should be considered, as well as the thickness of the 
original joints. On occasions, brick develop abnormal 
shrinkage by reason of becoming impregnated with 
volatile fluxes which are not necessarily evident in visual 
examination. An analysis is necessary to demonstrate 
their presence. Volatile fluxes may also cause a form of 
disintegration that is often referred to as ‘‘rotting”’ of the 
brick. 

The carbon monoxide test for studying the disintegra- 
tion of blast-furnace brick is one of a number of the more 
specialized tests used in studying features related to the 
selection of refractories best suited for specific conditions 
in furnaces. 


(4) Test Data in Specifications for Refractories 


The underlying purpose of a specification is to enable 
the selection of a specific kind of material. An important 
point to be kept in mind is that specifications for refrac- 
tories should be written to select a material to be used ina 
particular kind of furnace or type of service and not to 
cover a class or group of refractories, because this may not 
prove to be specific enough to be effective. Years age, 
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many vague, ambiguous, and stock phrases were used to 
describe what was wanted, but these have been or are 
being replaced by specifying properties in terms of test 
values. 

The writing of a sound, practical specification that can 
be used to select a refractory that will give outstanding 
service is often a difficult technical problem. First, the 
kind of refractory that will or should give the best service 
must be known or determined. Previous experience or a 
broad technical knowledge in the use and properties of 
refractories are required at this point. Next, the essential 
properties of the particular type or grade of refractory to be 
stipulated must be known so that certain or essential prop- 
erties can be called for in the technical requirements of the 
specification. The difficulties of interpreting test data enter 
at this stage. Furthermore, the producer will no doubt 
want several sources of supply and to take advantage of 
shipping points as well as competitive bidding. This 
means that the technical features of the specification should 
not exclude any available refractory product that possesses 
the properties or characteristics required by the service. 
Consideration must be given also to the selection of 
samples, retesting provisions, the cost of the tests in- 
volved, the use of standardized testing procedures, loop- 
holes, rejection of shipments, and above all, the speci- 
fication must incorporate provisions which are fair to both 
the purchaser and the seller. A new or tentative speci- 
fication should be submitted to producers and consumers 
to obtain their viewpoints, and after being put into use, 
it should not be forgotten but reviewed from time to 
time for possible revision in the light of experience and 
new developments in service or testing procedures. 


TESTING REFRACTORIES FROM THE STANDPOINT OF RESEARCH* 


By Frep. A. HARVEY 


ABSTRACT 
The development of new products depends upon the development of testing methods. 


|. Introduction 
Research is an inquiry into the unknown. There have 
been countless definitions of ‘‘research,’’ and doubtless 
many of them are much better than this one, but this 
definition will serve as a starting point for this discussion. 


Il. Methods of Research 

How can we inquire into the unknown? Wecan use the 
method of Aristotle and sit down with our thoughts, 
reasoning from certain premises that other events must 
follow; or we may experiment in the laboratory and 
test first our premises and then our steps one by one until 
we reach a conclusion which satisfies all the tests we know 
or can devise. Most of the advances in the natural 
sciences rest on the experimental method. For example, 
we may cite the classical experiment of Galileo. Aristotle, 
in the fourth century B.c., had reasoned that a heavy body 
falls faster than a light one and Galileo disagreed. He 
called the University of Pisa together and from the top of 
the leaning tower dropped two balls, one a cannon ball, the 
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other much lighter. The assembled university saw the 
two balls leave his hands together, drop together, and hit 
the ground together. It was established experimentally, 
to the first decimal place, that Aristotle was wrong, yet 
there were those who went back to the libraries, reread 
Aristotle, and disbelieved their eyes. If, however, 
Galileo had used a cannon ball and a feather, he would 
have arrived at a different conclusion. Air friction, dis- 
regarded in the experiment as conducted, would have been 
a determining factor if conclusions had been based on the 
second combination. It is important to choose the right 
tests and equipment and proceed one decimal point at a 
time. 


lll. The Development of Superduty Fire-Clay Brick 
Years ago, a brick named Hy Brand Flint was made in 
Missouri. This brick was known among a limited number 
of consumers as one of exceptional quality. Eventually 
this brand was discontinued and passed completely out of 
the picture. Its reputation lingered after it and prompted 
an investigation. After much searching, a shape-molded 


brick about 16 by 10 by 4 inches branded Hy Brand Flint 
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was found. This brick was subjected to every test which 
its size and current knowledge would permit and was found 
to be an ordinary first-quality brick with no exceptional 
properties. The only known spalling test at the time 
was the water-dip test which was already in ill repute 
and consequently little used; its indications, therefore, 
were discounted. A 9-inch straight brick of this brand 
was never found but its properties would have been de- 
cidedly different if it had been found. The power-pressed 
brick had exceptional properties which are not usually 
duplicated in large hand-molded shapes. It was the 
power-pressed brick and not the handmade shape which 
was essentially a superduty brick as they are now known. 

After the panel spalling test had been developed, at- 
tempts were made to produce a brick with high resistance 
to spalling. These efforts bore fruit (a peach), and the 
present superduty brick is the result. The Hy Brand 
Flint was rediscovered. The test made possible the de- 
velopment of the new brick. If the panel spalling test 
had been developed in time, the first superduty brick 
would never have been lost. 


IV. A New Development 

In a research program, as distinguished from a program 
for quality control, we must in general use every test we 
know and are equipped to use. Usually one or two tests 
are sufficient to indicate whether or not the quality of the 
product is being maintained, but all must be considered in 
a new development. 

It must always be recognized that service trials are al- 
ways the ultimate answer and laboratory tests must be 
correlated with them. But service trials are too slow for 
preliminary development. Even service trials must be 
interpreted with care and repeated several times, as con- 
ditions may be hard to control. 

Suppose it is decided to try to develop a new or much 
improved refractory for some specific service, such as an 
open-hearth roof. Our first task would naturally be to 
take the product which is now being used in this service 
and subject it to all the standard tests which seem to have 
any bearing on its life in service. These standard tests 
would include P.C.E., bulk density, modulus of rupture, 
cold crushing strength, reheat tests at various temperatures, 
specific gravity, load test, and chemical analysis. We ask, 
“Ts refractoriness a factor of prime importance in this 
service?’’ Careful consideration shows that it must be 
because the open-hearth roof is operated just below the 
dripping point of the brick. In some services it would be 
expected that an improvement in P.C.E. would give 
longer life, but with silica brick we are up against a definite 
P.C.E. ceiling and the average silica brick of today is 
nearly up to that ceiling. The problem has become a 
personal one and we are living with it day and night. 
Refractoriness is considered only in terms of P.C.E.  Dis- 
couragement sets in and we feel that perhaps no improve- 
ment is possible and that our present silica brick is as good 
as it can be made. Eventually we test refractoriness by 
every method we know, then we try a slight modifica- 
tion of an old test for refractoriness and find that a very 
sensible improvement can be made if we measure by this 
modified test. The P.C.E. must be disregarded as it 
shows no greater change than that which would be at- 
tributable to the normal variation from one test to an- 
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other. By repetition we gain confidence in our product 
and believe we have discovered a fundamental principle. 
The next step is a large-scale service trial. Our new brick, 
however, is mechanically weak and so rough-looking that 
our works inspector condemns it. We take courage by 
remembering that Dr. Sosman once said ‘‘The ideal re- 
fractory would have no bond whatever,’’ and decide to 
ship the brick in spite of its poor appearance. Our tests 
of modulus make us feel that we have nearly attained Dr. 
Sosman’s ideal since the brick is almost too weak to ship. 
The service trial is a success! An increased life of 20% 
is reported! Other mixes are made and more tests, many, 
many more. These finally show us how to develop suf- 
ficient bond without sacrifice in refractoriness and a new 
product is launched! 


V. Interpretation of Test Data 

Interpretation of test data is a most important and pre- 
carious job. Some time ago, a new bung brick was put 
into service which was reported to give excellent results. 
The laboratory work, particularly the panel spalling tests, 
indicated that the brick would not be expected to give 
good service. In order to be sure that it was given a fair 
deal, however, laboratory results were withheld. Glowing 
accounts of service and poor laboratory data continued 
until we almost began to doubt the value of the spalling 
tests. The matter was finally cleared up and the test was 
vindicated when it was learned that the malleable furnace in 
which the service was reported to be good had stationary 
bungs, whereas the brick gave short life in the standard 
furnaces with removable bungs. 

It has been said that the most important decision which 
must be made about a research problem is whether it is 
to be undertaken at all. Once having made the wrong 
decision on this point, no amount of brilliance and skill 
can correct the mistake. The same thing applies to the 
tests used to evaluate a product. The most important 
decisions cover the choice of the tests to be made and 
their relative importance. Without the proper tests, it 
is impossible to reach the correct solution of the problem. 


VI. Numerous Test Methods Used 


The standard A.S.T.M. tests cover only a fraction of the 
tests used in research work. The petrographic microscope 
has become an indispensable tool, and the X-ray tube and 
camera are fast reaching a position of equal importance 
with the microscope for determining compositions. In 
certain types of problems, chemical analysis, instead of 
being the final answer, is dropping into the position where 
it merely confirms the findings of the microscope and X 
ray. Spectroscopic analysis and the electron microscope 
may soon be common equipment in the refractories labora- 
tory. The centrifuge is handy in dealing with subsieve 
sizes or in separation problems where specific gravity and 
sink-float separation in a heavy liquid are involved. All 
the various ore separation methods, standard in another 
industry, may prove to be useful. We call on physics and 
the optical system of the interferometer to determine re- 
versible thermal expansion up to 1800°F. and other 
specialized equipment for higher temperatures. 

An apparatus and method for determining so-called 
thermal conductivity (really heat-transfer through porous 
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bodies) has only recently been standardized by Com- 
mittee C-8 of A.S.T.M. 

Norton’s thermal analysis method and apparatus! is an 
important step. 

Permeability tests are being made with increasing fre- 
quency. Their relation to service is not known exactly, 
but it is probable that slag resistance and permeability to 
air or liquid slag are closely connected. 


: Vil. Tests Needed 

What additional tests are needed? We can see only a 
little way ahead but the slag test should be improved. 
The Klinefelter and Rexford method? is tedious. The old 
A.S.T.M. test is in ill repute although it does give certain 
indications. The slag furnace developed by Hursh* may 
be the method desired but results have not been confirmed 
and standardized. Hot and cold abrasion tests are needed. 
The A.S.T.M. rattler test developed for paving brick, the 
sand-impingement test once used by the United Gas 
Improvement Company, the abrasion wheel test of Hart- 
mann?! or Harvey and McGee’ are unsatisfactory, although 
the rattler test gives some useful indications. This test, 
however, should not be used to evaluate rotary kiln 


1F.H. Norton, ‘‘Critical Study of Differential Thermal 
Method for Identification of Clay Minerals,’’ Jour. Amer. 
Ceram. Soc., 22 [2] 54-63 (1939). 

2 T. A. Klinefelter and E. P. Rexford, ‘‘Action of Slags 
on Firebrick and Boiler Furnace Settings,’’ 7rans. Amer. 
Soc. Mech. Engrs., 53 [14] 301-305 (1931); Ceram. Abs., 11 
{1] 38 (1932). 

3 (a) R. K. Hursh and C. E. Grigsby, ‘‘Laboratory 
Furnace for Testing Resistance of Firebrick to Slag Ero- 
sion,” Univ. Illinois Eng. Expt. Sta. Circ., No. 17 (Oct., 
1928); Ceram. Abs., 9 [12] 1059 (1980). 

(6) R.K. Hursh, ‘‘Laboratory Slagging-Test Furnace 
with Rotating Burner,’ Jour. Amer. Ceram. Soc., 22 {10} 
354-57 (1939). 

A modification of this furnace is described in Ceram. 
Ind., 38 {2} 46-47 (1942). 

4M. L. Hartmann and J. F. Kobler, ‘Physical Char- 
acteristics of Specialized Refractories, Comparative Cold 
and Hot Abrasion Tests,’’ 7rans. Amer. Electrochem. Soc., 
37, 717-21 (1921). 

5 F. A. Harvey and E. N. McGee, ‘Factors Affecting 
Resistance of Silica Refractories to Abrasion,”’ Jour. Amer, 
Ceram. Soc., 7 \12| 895-906 (1924). 
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blocks, as the worst blocks in the test may give the best 
service. Shaw’s test® for hot abrasion has never received 
a fair trial, as he was working with a limited appropriation 
and hence crude equipment. 

More must be known about refractoriness tests. Pyro- 
metric cone equivalent, load test, and plain soaking heat 
each contribute something, but other tests are needed. 

Quicker tests are needed for subsieve sizes (finer than 200 
mesh). Probably most of the effective material in a 
mortar, and possibly in a brick bonding clay, exists in 
the sizes below 200 mesh. The microscope, the centri- 
fuge, and the Andreasen pipette,’ tell much that we need 
to know, but tests with them are time consuming. 

A spalling test for low-temperature service is needed. 
The whiteware producers know that tale reduces cracking 
in saggers, but 6% tale in a refractory body reduces its 
P.C.E. radically and how can the present 2910°F. preheat 
be used on a cone 19 refractory, or could it be called a 
refractory? 

More tests are needed which leave the brick usable. 
Most of the tests carry the brick to destruction, hence too 
few brick are tested to establish an accurate average. 
Some time ago, eighty each of two brands of brick were 
tested comparatively for abrasion loss. A_ statistical 
study then made showed that 160 of one brand and 170 
of the other brand should have been tested to obtain @ 
significant difference. 


VIII. Conclusion 

The sand has run through the hourglass. 
that a broad if kaleidoscopic picture has been given which 
has at least indicated the complicated but fascinating sit- 
uation which correlates research and tests. 


It is hoped 


HARBISON-WALKER REFRACTORIES COMPANY 
RESEARCH DEPARTMENT 
PITTSBURGH, PENNSYLVANIA 


6 J. B. Shaw, G. J. Bair, and M. C. Shaw, ‘Progress Re- 
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SIGNIFICANCE OF A STEEL-PLANT REFRACTORIES TESTING PROGRAM* 


By W. S. DEBENHAM 


ABSTRACT 


A general discussion is presented of the activities and aims of a steel-plant refractories 
testing program and of the several factors that either favorably or adversely affect the 
significance of such work. Knowledge of service conditions and the necessity for their 
correlation with laboratory tests is stressed, and the suitability of some standard tests is 


discussed. 


|. Introduction 


Those in the steel industry who have concerned them- 
selves with the problems associated with the use of refrac- 
tories have often been made painfully aware of the neces- 
sity for more factual information in all phases of this field, 
if satisfactory progress is tobe made. They recognize that 
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a refractories testing program offers the means for obtain- 
ing this information. They also recognize that such a 


program, in itself, is still only potentially significant. 

In their various attacks on these refractory problems, 
these investigators have increasingly realized that their 
satisfactory solution can be found only if this program ef- 
fectively combines the study of refractory reactions wi h 
both laboratory and _ service tests. 


And therein lie the 
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difficulties, for the significance of each of these essential 
component parts of this program is, or can be, seriously 
influenced by a number of factors. Evidence of this is 
amply provided in the literature. Chesters! has com- 
mented on the importance of time in conducting labora- 
tory tests. Callinan and Solér,? Kraner,* and Smith‘ 
have indicated the advantages and disadvantages of service 
tests. Kraner,? McLain,’ Chesters and Lynam,® Nesbitt 
and Bell,’ and many others have either demonstrated or 
indicated the importance and complexity of the study of 
the causes of refractory wear. Further, the possible profit 
from this necessarily comprehensive program can still be 
largely nullified if the data so obtained are not, or cannot 
be, appropriately applied. In the final analysis, this means 
application of the data in such a manner as to effect even- 
tually a reduction in the cost of refractories per ton of steel 
produced. 
ll. Effecting Cost Reductions 

The foremost means by which a testing program can 
bring about reductions in refractory costs are as follows: 

(1) Checking quality of incoming refractories. This 
inspection can decrease the possibility of service failures 
from faulty material and provide a factual basis for the 
settlement of claims for such. Also, general improve- 
ments in uniformity and size may be obtained when a pro- 
educer is aware that his products are being checked. 

(2) Evaluating commercially available refractories to 
determine the applications in which they will provide the 
maximum economies. Maximum -economies are by no 
means determined by first cost, as a higher-priced refrac- 
tory will often prove to be more economical by giving 
longer life with less maintenance expense. 

(3) Evaluating new refractories. Preliminary labora- 
tory tests can weed out distinctly unsuited or inferior 
products and thus eliminate the necessity for many 
potentially expensive service tests. If the products prove 
to be promising, the test data are further useful in over- 
coming any hesitancy on the part of operators in making 
needed changes in refractories. 

(4) Providing the necessary cooperative link between 
consumer and producer. Ultimate cost reductions may 
even be obtained by furnishing the refractories producer 
with evidence indicating, in common terminology, either 
the precise manner in which his products may be improved 
or the fields into which his research should be directed. 


1 J. H. Chesters, ‘“‘Steel-Plant Refractories,’’ Iron Age, 
147 [6] 33-36 (1941); Ceram. Abs., 20 [7] 171 (1941). 

2 E. E. Callinan and Gilbert Solér, ‘‘Practical Service 
Testing of Refractories for Alloy Steel Melting,’ Bull. 
Amer. Ceram. Soc., 16 [8] 329-34 (1937). 

3H. M. Kraner, ‘Refractories Service Condition in the 
Blast Furnace,’’ Jour. Amer. Ceram. Soc., 25 [1] 311-20 
(July 1, 1942). 

4L. A. Smith, ‘“‘Steel-Plant Refractories Problems,”’ 
Blast Furnace & Steel Plant, 32 [1] 104-108 (1944); Ceram. 
Abs., 23 [4] 73 (194A). 
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Future Development of Blast-Furnace Refractories,’ 
Bull. Amer. Ceram. Soc., 19 [2] 62-68 (1940). 
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Amer. Iron Steel Inst., pp. 216-42 (1923); Ceram. Abs., 2 
[10] 228 (1923). 
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Ill. Problems of Program 
(1) Time 

The full attainment of all the cited benefits of quality 
appraisal requires more time for testing than is generally 
available. This is readily understood when it is realized 
that a large steel plant may receive more than 25 cars of 
various refractory materials in a single day and that a 
large percentage of these may go directly into construction. 
This situation lends emphasis to the view sometimes ex- 
pressed that the brick plant and not the steel plant is the 
proper place for testing. But, no matter how sincerely 
it may be argued that this is actually the case, the necessity 
for some steel-plant testing still remains and must be dealt 
with as well as possible under these limitations. This 
means that tests must require as little time and be as 
simple as possible and that the frequency and extent of 
tests of a given product must be based on past experience 
with its variations in quality and behavior in service. For 
example, it was learned that with one brand, because of 
the particular conditions under which it was made, the 
amount of testing required invariably increased in the 
fall and winter months. 

It is not surprising, then, that recourse is had, however 
reluctantly, to mere visual examination for obvious de- 
fects or obvious variations in burn. Other of the more 
common tests, size and warpage measurements, P.C.E., 
porosity, and density, are made regularly only when these 
particular properties are consistently in question and 
when the visual examination indicates their necessity. 


(2) Representativeness of Samples 

Representativeness is a problem in quality testing, as it 
is evident that it can be reasonably assured only in the 
visual examination and the size measurements. Regular 
systematic sampling is, of course, the most reliable, but 
for other tests, about the best that can be done is to 
obtain an indication of the range of variation from a few 
specimens selected on the basis of variations in burn, of 
which hardness and ring are fair evidence. These samples, 
however, may well be taken from the group used for size 
measurements, as it has been proved that a sample con- 
sisting of a minimum of 25 brick properly taken from a car 
is fairly representative of the entire carload and generally 
more so than a sample several times as great selected at 
random after the car is unloaded. 


(3) Standards of Quality and Suitability 

Another problem in quality testing is the question of 
what constitute the bases for acceptance or rejection. As 
there are practically no specifications recognized for steel- 
plant refractories, there are available for common usage 
only the standard classifications of fire-clay refractories, 
based on A.S.T.M. standard tests, and the generally used 
A.S.T.M. size tolerances. Few refractories sold in a given 
classification fail to meet its requirements, even though 
they obviously may be unfit for use. For example, varia- 
tions in degree of burn are reflected in almost all proper- 
ties, yet in a high heat-duty brick, if the P.C.E. remains 
above cone 31-32, it remains a high heat-duty brick, even 
though the deformation under load varies from 2 to 8% 
and correspondingly wide variations are found in porosity, 
density, cold crushing strength, volume stability, size, and 
workmanship. 
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Significance of a Steel-Plant Refractories Testing Program 


The A.S.T.M. size tolerances have little meaning, par- 
ticularly for dimensions over 41/2 inches, when applied to 
blast-furnace brick (especially hearth block), checker- 
brick, ladle brick, sleeves, runner brick, and silica roof 
brick. This is illustrated in Fig. 1, which shows the 
standard deviation of a large number of blast-furnace 
brick samples compared with the standard deviation cal- 
culated from A.S.T.M. tolerances. The A.S.T.M. stand- 
ard deviations were derived as follows: In the statistical 
treatment of all normal samples, 95% of the specimens 
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deviation for tile; (B) A.S.T.M. permissible standard 
deviation; (C) actual standard deviation of entire 50 cars; 
(D) average standard deviation of 50 samples from 50 cars. 


will lie within a range of twice the standard deviation 
plus or minus from the mean. In the case of the A.S.T.M. 
tolerances, 19 out of 20 specimens, or 95% of any sample, 
are required to fall within the allowed variation. The 
allowed limits in inches for this 95% of the sample must 
correspond, therefore, to twice the allowed standard de- 
viation about a given dimension. Hence the allowed 
A.S.T.M. variation in inches for each dimension was 
divided by two so that it might be expressed as standard 
deviation. 

Each point on the two curves represents fifty samples, 
each from a different car, or the results from not less than 
1250 brick, as each sample consisted of at least 25 brick. 
Further, as the samples were selected in the cars in a 
manner which had been proved by actual measurement to 
provide an excellent representation of the entire contents, 
each point, to the same degree, is representative of ap- 
proximately 250,000 brick. In the lower curve, the 
standard deviation shown for each dimension is the average 
of those of the 50 samples, and therefore this curve rep- 
resents only the change in variability with increasing 
dimension and does not take into account the variability 
of the mean dimensions. In the upper curve, the standard 
deviations were obtained by treating all the specimens in 
the entire 50 samples as one sample, hence the difference 
between the two curves is brought about by this inclusion 
of the variability of the average dimension from car to car. 

When it is realized that some of these brick were sampled 
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only because of complaints as to size, the discrepancy be- 
tween the permissible variations and those that cause the 
bricklayer concern is obvious. 

As there is little recognized basis for establishing the 
degree of responsibility in matters involving refractory 
quality, the significance of quality testing is largely de- 
pendent on the cooperation ot the producers. This situa- 
tion, however, is no more due to the inadequacy of the 
existing standards than to the lack of agreement among 
the consumers as to what constitutes acceptability. Pro- 
ducers are familiar with the fact that refractories accept- 
able to one company or plant may be rejected promptly 
by another. There are undoubtedly sound reasons for this 
in many cases. Still, the question might well be raised 
as to whether the differences in service conditions that do 
exist from plant to plant would actually be found, by 
careful analysis, to demand such widely divergent re- 
fractory characteristics as to preclude the possibility of 
more uniform standards. 

It is evident from the foregoing that, by other than 
visual examination, there can be no distinction between 
quality tests and tests for evaluating suitability. For 
example, there is little to be gained from accumulations of 
data on the variations in the properties of a product when 
the magnitude of these variations necessary to cause in- 
ferior service results has not been established. Or, more 
pertinent, if the tests are to be significant, they must be so 
designed and interpreted as to permit a reasonably accu- 
rate prediction of the behavior of the refractory undgr 
certain known service conditions. 


IV. Some Significant Tests 
What tests, then, shall determine the suitability of re- 
fractories? Bearing in mind the necessity for simplicity 
and the trequent importance of a single property or char- 
acteristic, it is profitable to recognize the overlapping na- 
ture of some tests, i.e., their revelation of the same char- 
acteristic in different ways, and select the most pertinent. 


(1) High Heat-Duty Brick 

From the general manner in which they are used, it is 
not always possible to be specific about high heat-duty 
firebrick. In general, we are interested in adequate re- 
fractoriness, strength sufficient to stand handling, low 
porosity, and high bulk density. If spalling is of enough 
importance for some to argue that the brick should not 
be too hard-burned or dense, superduty brick probably 
would prove to be more economical anyway. Likewise, if 
load-bearing ability is involved (and it is, even with light 
loads if the walls are insulated), superduty, semisilica, or 
silica brick will be more satisfactory in the long run. 
Appropriate tests, therefore, are P.C.E., porosity, and 
density, although if new brick are being evaluated, suffi- 
cient additional tests may be desired to permit the selec- 
tion of the better brick. Sometimes, in such cases, their 
behavior under the superduty reheat test will be a revela- 
tion. 

For high heat-duty blast-furnace brick, in addition to 
the preceding tests, we are interested in optimum size uni- 
formity and in resistance to disintegration by carbon 
monoxide. The actual significance of the latter test 
since its introduction has been obscured by the con- 
currence of many other innovations in blast-furnace prac- 
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tice and by the degree of (or lack of) representativeness of 
the test data for given linings. It is sensible, however, to 
employ brick showing the greatest resistance, which essen- 
tially means a uniformly hard-burned brick. 


(2) Ladle Brick 

Ladle-brick properties have long betn a subject for 
debate, but the dense, low P.C.E., bloating type are in 
most general favor. Considerable evidence has indicated 
that a brick which swells substantially (15% or more linear 
expansion) with uniform fine pore development when re- 
heated at 2350°F. for 5 hours stands an excellent chance 
for success. This test is between the A.S.T.M. schedules 
A and D, whose temperatures of 2190° and 2460°F., 
respectively, generally fail to bring out the desired informa- 
tion or disguise it by overheating. This test, coupled 
with the important porosity and density tests, has been 
significant. 


(3) Stopper Heads 

Two quick, simple tests have been decidedly effective 
in evaluating stopper heads. By cutting the head per- 
pendicularly with a masonry saw, the presence of lamina- 
tions and voids, definitely known to contribute to service 
failures, can be detected readily. This may be confirmed 
or supplemented by a thermal-shock test consisting of 
introducing the head into a furnace held at 2600°F. for 
1/,hour. When cut open, defective heads exhibit the same 
characteristic spall pattern that they develop in service. 
The significance of this test is indicated by the fact that 
it has been adopted by three manufacturers to help elim- 
inate defects of whose existence they were unaware, and 
one manufactuer has installed new equipment as a result. 
Likewise, in one case, a change in the mix was revealed by 
this test to have caused service failures. 


(4) Silica Brick 

For silica brick, we are interested primarily in refrac; 
toriness and variations in burn. The best indications of 
refractoriness are gained from chemical analysis and tem- 
perature of failure under load. The P.C.E. test is diffi- 
cult and will give only a rough approximation. Variations 
in burn are revealed by specific gravity (apparent or true), 
expansion on reheat to 2910°F., and microscopic examina- 
tion for unconverted quartz content, although for the 
same burn these will be higher for western silica brick than 
for eastern. From this group of tests, it is desirable to 
select one for refractoriness and one for burn, although in 
the latter case the correlations are not clear. The load 
test requires high temperatures, but it is more desirable 
than chemical analysis. 

The significance of silica brick tests is real, but it is 
sometimes obscured by service variables. For example, 
silica brick A, which from all indications had been giving 
satisfactory service in one plant, were found, when even- 
tually tested, to vary from 1 to 3.4% in reheat expansion, 
to contain from 3 to more than 20% unconverted quartz, 
and to show other evidence of wide variations in burn. 
This, however, does not indicate that the same results 
would be obtained with different construction, heating 
schedules, or operating practice, or that the same irregu- 
larities in another brand would leave the brick equally 
satisfactory. The latter possibility is illustrated by the 
following: 


Silica brick brands B and C were used in the same 
open-hearth roof, and whether in the ribs or in the regular 
roof section, brand C consistently deteriorated at a faster 
rate. Tests disclosed these two brands to be practically 
identical in P.C.E. and chemical analysis, but to have the 
following differences in physical properties: 


Good brick B Poor brick C 
As After ’ As After 
received reheat received reheat 
Absorption (“%) 15.5 15.5 25.5 
Porosity (%) 26.0 26.0 23.7 26.2 
Density (oz./cu. 
in.) 0.97 0.97 1.01 0.98 
Specific gravity 2.31 2.36 
Modulus of rup- 
ture 1200 740 
Reheat to 2910°F. No change; few 1.84% expan- 
cracks sion; badly 
cracked 


Microscopic examination revealed about 5% more un- 
converted quartz in brand C, thus confirming the pre- 
ceding evidence that it was underfired. Obviously, this 
condition in this particular brand, in this particular shop, 
caused the observed service results. On the other hand, 
the aforementioned brand A, which in another plant was 
performing satisfactorily, did so in spite of the fact that its 
variations in test results were several times greater than 
those found between brands B and C in this roof. With 
such evidence to deal with, it is understandable that the 
consumer is apt to be rather insistent that all brick meet 


the safest requirements. 


(5) Basic Brick 

The laboratory evaluation of the many types of basic 
brick now available requires special load tests, spalling 
tests, and iron oxide and slag resistance tests. The pro- 
cedures and relative merits of these tests are still under dis- 
cussion, primarily because further clarification of their 
behavior in many service applications is needed. 


V. Service-Behavior Studies 

It has been emphasized repeatedly in these discussions 
that service conditions must be understood so that a test- 
ing program can have meaning. It is no wonder, then, 
that activities aimed at obtaining more specific informa- 
tion of this kind must constitute a vital part of this pro- 
gram. The petrographic microscope, chemical analysis, 
equilibrium diagrams, and the laboratory are the indis- 
pensable tools in this work; neatly every type of furnace 
furnishes the opportunities. 

The benefits, however, of such studies seldom will be 
apparent immediately. If changes in currently available 
refractories have been indicated as desirable and have 
been made accordingly, often years must elapse before the 
final answer is obtained. If new types or improved types 
of refractories are needed, long periods of development 
work, demanding the cooperative efforts of producer and 
consumer, may be required. 
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CONTINUOUS PLANT FOR STRUCTURAL CLAY PRODUCTS* 


By C. W. ISENHOUR, JR. 


ABSTRACT 


The design of a complete plant in which no drier or kiln cars are required is presented. 
Products move from forming machinery to kiln by a complete mechanical handling sys- 
tem. Products are fired in a period of only a few hours. ° 


|. Introduction 

The trend in all manufacturing is 
toward more and more automatic process- 
ing. For automatic processing to be 
practicable, it must either improve the 
product or reduce the cost of produc- 
tion. A good many plants have in- 
stalled a great deal of mechanical equip- 
ment. A given piece of equipment will ¢ 
only improve one part of a process and 
generally the cost is reduced only a small 
amount. If this type of improvement 


continues, a plant becomes a mass of Gearmoter OREM 


machines which requires a crew of 
mechanics to maintain. At this stage 
of development, the reduction in cost is 
doubtful but the quality of ware may be 


improved. 


After a thorough consideration of the 
processes used in the manufacture of 


structural clay products, a few univer- 
sal difficulties appear. The first of these 
difficulties is with the raw material. 
Structural clay products are usually 
made from natural materials as they occur in the earth. 
The types of raw material are usually limited to local clays 
or shales by the price of the finished product. Each mate- 
rial will have some property that makes it difficult to work, 
and it is exceptional to find a clay or shale perfect in all re- 
spects. In some cases, the clay has to be handled differ- 
ently in a number of operations and this fact makes each 
plant an individual problem. This difference in raw mate- 
rials is not as great, however, as most plant operators be- 
lieve. 

All clays must be processed similarly, i.e., they must be 
ground, extruded, dried, and fired. Each clay presents a 
different grinding problem. Some clays are soft and fri- 
able, some are hard and flintlike, some are wet and sticky, 
whereas others are a mixture of very hard and soft mate- 
rial. For each clay there are combinations of machines 
that will do the job best. The choice of machines will de- 
pend on the clay and the product being manufactured. 


Il. The Auger Machine 
(1) The Auger 


Extrusion is the most widely used method of making 
structural clay products and it is usually accomplished by 
some type of auger machine. Basically this is about the 


* Presented at the Forty-Sixth Annual Meeting, The 
American Ceramic Society, Inc., Pittsburgh, Pa., April 4, 


An 


Fic. 1.--Three-inch auger machine for regulating pugging water. 


only machine a plant can use for continuous production. 
The auger machine of today is one of the poorest devices a 
structural clay plant uses. The most important part of 
these extrusion machines, aside from the mechanical de- 
tails, is the auger. 

An auger as it is put into a machine new is probably one 
of the crudest castings a foundry ever turned out. Most 
of this crudeness comes from the pattern, which is usually 
made with a pocketknife or other hand tools. It is easy 
to see that the slightest irregularity causes enormous waste 
of power and slows the output of the machine. An ordi- 
nary auger does not work well until the clay has polished the 
metal and smoothed out some of the irregularities. About 
the time this is accomplished, the auger is worn out and 
has to be replaced. The solution to this problem should 
start with a machine-made pattern. 

A lathe adapted with a special screw and a tool-post 
woodcutter could be perfected to cut any pitch auger, even 
one with a varying pitch and an odd-shaped profile. With 
such a pattern, a precision auger could be cast which would 
not need breaking-in. There is probably a great deal to be 
learned about the pitch and shape of an auger to give best 
extrusion. 


(2) The Die 
Another part of the extrusion machine that needs im- 
provement is the die. A good research problem would be 


1944 (Structural Clay Products Division). Received © gather data on the fundamental flow characteristics of 
June 21, 1944. clay through various shaped dies. 
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Continuous Plant for Structural Clay Products 


Ill. Tempering of the Clay 

The proper temper of the clay is an important considera- 
tion. More important than just proper temper is the con- 
trol of the temper. Most machine operators feel the ware 
as it comes from the machine. If it feels too soft, they cut 
down on the water in the pug mill; if it is too hard, they 
increase the water. The temper of clay cannot be deter- 
mined by looking at it; it must be felt with the hand or 
controlled by some suitable machine. 

Some plants use an ammeter on the pug mill to measure 
an increase or decrease in the power, which indicates a 
change in temper. This method, however, does not re- 
spond quickly enough to changes in water content, so that 
when the power begins to change the machine is already 
full of clay of the wrong temper. The solution to this 
problem is to take continuously a small sample of clay and 
extrude it through a small auger machine. The resistance 
the sample offers to the motor driving the auger machine 
could be measured with an ammeter and the variations in 
current could be used to control the water valve on the 
pug mill. 

An increase in the testing-auger power would indicate a 
drier mix and this would call for more water to be added in 
the pug mill. The clay mix being conveyed to the pug 
mill could be timed with the testing auger so that the mix 
in the pug mill is receiving the proper amount of water as 
called for by the testing auger. For such a testing auger 
to work, the amount of clay being fed to the pug mill would 
have to be constant. With automatic handling and con- 
trolled temper, it is possible that the clay could be ex- 
truded with more water. In some cases, this would im- 
prove the product and cut down on the power needed for 
extrusion. 


IV. Stacking from Off-Bearing Belt 

Up to this point, only improvements in the present proc- 
ess have been suggested. In the present process, the ware 
is removed by hand from an off-bearing belt and placed on 
drier or kiln cars. The ware is stacked on top of other 
ware with spaces between so the ware may be dried and 
fired. This stacking of the ware causes the major prob- 
lems that develop in handling, drying, and firing. Any 
ware that is picked up by hand and moved is damaged 
to some extent. This damage is particularly great in a 
large piece of hollow tile that weighs perhaps 40 pounds. 
One of the reasons that some pieces weigh so much is be- 
cause they must be strong enough to permit handling by 
hand. 

When one piece of ware is stacked on top of another, the 
bottom piece must be strong enough to support the top 
piece. Stacking produces marked and deformed ware and 
creates a large mass of clay that is impossible to process 
uniformly. 

Stacking makes it difficult for the ware to shrink easily 
and, if shrinkage is great, the ware cracks. 

The only successful way to move stacked ware is by 
hand. A few handling machines have been successful in 
handling common brick and rough products, but none will 
handle hollow tile and other products satisfactorily. 

In firing, the ware may become soft and warping will 
occur due to the imposed load of the ware on top of it. 

Much time and money has been spent trying to over- 
come all the difficulties brought about by stacking. So 
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Cycle: Drying time 


per unit; 40 lb. per min. per unit. 


; rate of travel 1.7 ft. per min. 


125 tons per 24 hr.; 6 tons of green ware per hr.; 1.2 tons per hour 
6 hr.; firing time 6 hr. 


Capacity: 


Fic. 3.—Layout of kilns and driers. 
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V. How to Avoid Stacking 
As the ware comes from the auger machine and the 


If 
cutter, it is in its most ideal condition. 


stacking is the cause of so many difficulties, the obvious 
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Instead of remov- 


This is not easy, be- 


cause all present-day processes are based on stacking, so 


solution is not to stack the ware. 


ing the ware from the off-bearing belt, the belt could run 
through a drying chamber and then through another 


chamber that would fire the ware. 


the processes must be completely redesigned to eliminate 


stacking. 


The ware would 
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ld not be practical. 
The first step would be to put the entire plant on a 24- 


Bullet 


ine wou 


This would not be hard-on the labor because 


their only function would be to see that the machinery ran 
properly. By placing the plant on continuous operation, 


‘To process the ware as fast as it came from the 
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the auger machine would only need to produce about 6 tons 


ordinary auger mach 


hours. 
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hour basis. 
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(1) The Drier Section 

As the ware leaves the cutter it is set on its end. From 
the tilter it lands on the distributor, which is nothing more 
than a movable off-bearing belt. This distributor moves 
in an arc and places one piece of tile at each of the five proc- 
essing units. The movement of the distributor is syn- 
chronized with the movement of the ware from the cutter. 
As the ware leaves the distributor it is moved on a per- 
_ forated steel belt which carries it into the drier until the 
ware becomes strong enough to be moved on rollers. 
With most clays the ware would stand moving with rollers 
after it was leather hard. The first 200 feet of the drier 
would be a preheat section, where the temperature would 
be raised from 70° to 190°F. and the relative humidity 
would change from 98 to 85%. In this section, the green 
ware would be heated without the removal of moisture. 
In the next 200 feet, the temperature would rise from 
190° to 300°F. and the relative humidity would change 
from 85 to 10%. Most of the water would be removed 
in this section and drying shrinkage would take place. 


(2) The Kiln Section 

The next section would bring the ware from 300° to 
600°F. All the free water will be removed and the chemi- 
cally combined water will begin to come off. The next 


section begins the firing preheat, and the temperature is 
raised from 600° to 1800°F. The next section brings the 
ware from 1800° to 2100°F., which is the finishing point. 
The ware is‘cooled in the remaining 200 feet, the tempera- 
ture being dropped from 2100° to 200°F. Outside the 
kiln, a loading section 100 feet long would be sufficient to 
handle the finished ware. 

After the ware leaves the perforated steel belt in the 
drier, it is moved through the remainder of the unit on 
propelled rollers. The roller would be made from cast 
iron or other suitable alloys. When the temperature 
reached 1500°F., the metal rollers would be replaced with 
refractory rollers of suitable properties for the service. 


VI. Conclusion 
This method of manufacturing structural clay products is 
new and like any new process will take a great deal of de- 
velopment work to perfect. The final outcome may be a far 
cry from the ideas discussed here, but the idea of complete 
automatic processing deserves a great deal of thought and 
work, 
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IMPROVEMENTS AND FUTURE PLANS FOR TUNNEL KILNS* 


By JoHN H. ISENHOUR 


ABSTRACT 


The design of a series of small car-tunnel kilns to be built in plants that are now 
using periodic kilns and want to gradually convert to tunnel kilns without disturbing 
production in periodic kilns is described. The design of kilns will be such that ware is 


placed on cars at the off-bearing belt. 


I. Introduction 

It took twenty years for the heavy clay industry to 
change from scove kilns to periodic kilns. Many plants 
spent and wasted many thousands of dollars during the 
conversion period, but conversion in any one plant did 
not cost much. The money was wasted on novel new 
systems of firing clay and complicated patented kilns 
that were sold to the industry as experiments instead of 
being sold to do a simple job of firing. 

Most of the plants, however, that kept their feet on the 
ground and made the conversion direct without going the 
long way around are still operating at a profit. 

For twenty years, the round downdraft kiln and the 
small rectangular downdraft kiln have served the indus- 
try well, but for the past ten years there has been a slow 
trend toward a new conversion period, mainly the transi- 
tion from periodic kilns to car-tunnel kilns. Signs of the 
new conversion period are creeping in, for the heavy clay 
industry has followed, in the past, the refractories and 
whiteware industries. Some plants have already made 
the change; some are on their way to the change, but have 
evaded the issue by buying experiments and trying new 


* Presented at the Forty-Sixth Annual Meeting, The 
American Ceramic Society, Inc., April 4, 1944 (Structural 
Clay Products Division). Received April 5, 1944. 
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methods of continuous firing, and all but putting in the 
now-proved simple design of the car-tunnel kiln. 

In making the change in the average brick and tile plant 
from round downdraft kilns and waste-heat driers to car- 
tunnel kilns, some of the common problems are as follows: 

(1) What type of tunnel kiln will best fit the plant and 
products? 

(2) How can acar-tunnel kiln be tied into the production 
schedule? 

(3) What will happen if satisfactory results are not ob- 
tained after periodic kilns have been abandoned? 

(4) What will happen to overhead expenses if produc- 
tion must be curtailed? 

(5) Would it be advisable to capitalize on a large new 
kiln and lose the depreciation on the present kilns? 

(6) What savings could be gained in labor and other 
costs by making the change? 


Il. Combined Tunnel Drier and Kiln 
The following plan of car-tunnel kilns will fit most pe- 
riodic-kiln plants in a conversion program changing from 
periodic kilns to car-tunnel kilns gradually, without an 
initial large outlay of capital. In most cases, this plan of 
kiln will answer and solve the six problems. 
The car-tunnel kiln as a unit will be approximately 200 
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feet long and have a cross-sectional area the same size as a 
standard drier tunnel, i.e., 3'/2 by 5 feet. The entire kiln 
will be divided into three units: one unit tunnel for drying, 
one for preheating, and one for firing. ‘ 

The cars on which the ware is placed will be drier-car 
size and will fit a standard 24-inch gauge track. 

The drier will be 100 feet long (or 14 cars), the preheater 
will be approximately 40 feet long (or five cars), and the 
kiln proper will be approximately 85 to 90 feet long (or 12 
cars). 

The cars will be loaded directly from the off-bearing 
belt of the machine to the tunnel-kiln cars, approximately 
800 brick to the car. The car will go directly to the drier 
tunnel. A simple chain pusher will push the car through 
the drier on an even schedule. Drier temperature and 
humidity will be controlled. As one car is put in at the 
upper end of the drier, a car will emerge at the discharge 
end of the drier and proceed by chain pusher to the pre- 
heater section which is separated from the drier only by 
doors that raise automatically when the car goes from the 
drier to the preheater. From the preheater, the ware will 
progress to the firing section. After the cars go into the 
final firing tunnel, they will be pushed by a hydraulic 
pusher or chain pusher that moves the cars continuously. 

The continuous and automatic operation can be made 
possible by employing simple electric hoists to raise the 
doors in each section and simple chain-car movers powered 
by small motors activated by electric time controls or 
manually controlled. Considerable labor is saved by not 
having to transfer cars from drier to kiln, as in most tunnel 
kilns. An operation of this kind could easily be done by 
women employees. 


ill. Drier Details 

The drier will store 8 to 10 cars at the entrance end. 
The first 5 cars will be subject to close humidity control. 
The lower end of the drier will contain hot gases induced 
on each side of the drier cars at the bottom. The heated 
air coming from the waste-heat system of the tunnel kiln 
will be forced into the drier through the top of the flue and 
through the two outer walls of the drier. 


IV. Preheater Details 

The preheater is part of the kiln, but is separated so that 
ware may be subjected to a heat of 600° to 800° under 
pressure to assure uniform distribution of heat throughout 
the car during the water-smoking period. The exhaust 
from the preheater can be discharged in the air or can be 
put into the drier. This supply of heat to the preheater 
comes from the exhaust fan of the tunnel kiln. 


Tunnel-Kiln Details 

The cars will enter the tunnel kiln ready to be subjected 
to a strong draft and rapid heat rise. The rise in tempera- 
ture will be approximately 250° per hour. 

The kiln can be fired with four stokers, 2 on each side 
(if coal-fired) or with 8 oil or gas burners, 4 on each side. 
Each kiln should have several auxiliary burners on each 
side for (1) higher temperatures, (2) speed-ups when the 
ware will stand it, (3) rapid firing when the kiln has been 
shut down, or (4) flashing without disturbing the regular 
With a high draft and a small cross section of 
The 


furnaces. 
ware on the car, the soaking period will be negligible. 
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cooling will be accomplished in approximately 8 hours by 
an indirect blast of air within the walls of the cooling sec- 
tion. 


VI. Handling of Fired Ware 
After the ware has been fired and cooled, the cars will be 
placed on tracks to facilitate the unloading to trucks, cars, 
or stock. This unloading can be done by lift trucks or 
forks or by hand. For the most economical and practical 
method of unloading, the lift truck will fit into this continu- 
ous operation. 


VII. Factors Affecting Capacities 

The capacity of each unit will be between 8000 and 
10,000 brick or brick equivalents per 24 hours. This 
capacity is assured for most shale products that will dry 
safely in 30 to 36 hours and that have a low carbon or sul- 
fur content so as not to slow down the rapid oxidation pe- 
riod. 

If a material takes longer than 36 hours to dry, the drier 
will have to be made longer to compensate. For high- 
carbon clays, the kiln will have to be longer. 

On a unit plant based on a capacity of 8000 to 10,000 
brick per day, it will be approximately 65 hours from the 
time the product is made on the machine until it is dried, 
fired, and ready for shipment. How much inventory will 
this save a plant? 


Vill. Economies Obtained 

The self-contained unit can be built in any type of plant 
and operated with the regular drier cars at the off-bearing 
belt of the machine without disrupting the present opera- 
tion. 

It can be tied into the operation of a regular drier if the 
ware is to be set from the drier cars to the tunnel-kiln cars 
rather than from the off-bearing belt. 

One unit could be built and proved thoroughly with 
small investment, but plans should be made to add units 
according to the capacity needed at a later date. Units 
could be added over a-period of years without disturbing 
production and with a decided advantage from the in- 
come-tax angle. 

If results at a particular plant would not be as satisfac- 
tory as in periodic kilns, the periodic kilns need not be 
disturbed; only the small unit need be abandoned. 

One plant is now planning a small unit to be built on the 
plant site of a second plant close by to prove its worth. 
The expense of building will be charged off to research. 
The second plant will buy it cheap when operation proves 
to be satisfactory and operate it as their usual equipment. 

A plant that is planning to install the car-tunnel kiln 
design should have as many as five units for the most effi- 
cient operation, i.e., a capacity of 40,000 to 50,000 brick, 
or brick equivalent per day. 

The number of men needed for a complete plant of this 
size would be as follows: 3 for clay- or shale-pit operation; 
3 for the grinding room; 2 machine-room operators; 5 
hackers or kiln-car setters; 1 transferman; 1 man on an 8- 
hour shift as a kiln operator, or 3 men per day if oil or gas 
is used (3 more if coal is used); and 1 man on the lift- 
truck operation with 2 laborers (6 loaders if the lift truck 
is not employed), a total of 20 men with automatic 
handling equipment (oil- or gas-fired). This number does 
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not include superintendents and machinists, only pro- 
duction men. 

For periodic kilns producing the same capacity, the 
following number of men are needed in the average plant: 
3 clay-pit operators; 3 grinding-room operators; 2 ma- 
chine-room operators; 4 hackers; 1 transferman; 6 setters in 
the round downdraft kilns; 1 transferman; 10 brick loaders; 
4 firemen; and 2 kiln repairmen, a total of 36 men, not in- 
cluding a superintendent, machinist, or personnel, or a 
difference of 16 men, which in the average plant today 
would amount to approximately $100 per day. 

Other savings to be considered are (1) a uniform prod- 
uct, (2) 15 to 20% less loss over round downdraft kilns, 
and (3) steady production due to less lost motion and 
the condition that prevents the man from having much 
to do with slowing down production. 


Each unit will require approximately 75,000 brick for 
construction, 20,000 of which would be firebrick; the re- 
mainder could be insulating brick or common brick, de- 
pending upon how much insulation will be desired. 

The cars will cost approximately $100 each, with re- 
fractory car tops. Each unit will require 50 cars. If 
proper insulation is used, this kiln unit can be closed down 
for 24 hours (over week-ends) and started back and have 
full schedule in 8 to 12 hours, at a fuel cost, based on coal, 
of not more than $15 for the loss of temperature. 

All data of operation are based on data of a small 200-ft. 
car-tunnel kiln with a preheater operated for the past five 
years. This kiln produces 35,000 brick or brick equivalent 
per 24 hours. 
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FRANK JEROME TONE 
Frank Jerome Tone, chairman of the Board of The Car- 
borundum Co., Niagara Falls, N. Y., died July 26 at his 
home in Niagara Falls after a long illness. 


Frank Jerome Tone 


In the death of Frank Jerome Tone there is recorded the 
passing of one of the truly great figures in the world of elec- 
trochemistry and electrometallurgy. He was one of the 
pioneers in both of these fields of science and one whose 
many contributions to industry through his research and 
talents will long be regarded as memorials to a brilliant 


career. 
Dr. Tone was one of those men rare in industry. He had 
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the combined attributes of an outstanding scientist, an in- 
ventor, a skilled engineer, a keen businessman, and a far- 
sighted executive. In addition, he was highly regarded as 
an authority on patent and patent laws. His reputation 
as a scientist was world-wide and many honors had come 
to him during nearly half a century of his achievements. 
He was born in the little village of Bergen, N. Y., on 
October 16, 1868, the son of Thomas J. and Katherine 
(Spafford) Tone. He obtained his early schooling at the 
Brockport, N. Y., Normal School and later entered Cornell 
University, from which he graduated with the degree of 
mechanical engineering in 1891. Immediately after his 
graduation from Cornell and until 1893 he was employed 
as an engineer by the Thomson-Houston Electric Company 
at Lynn, Mass., and from 1893 to 1895 he was employed in 
a like capacity by the Pittsburgh Traction Company. 
In 1895, he was engaged by the late Edward Goodrich 
Acheson, who four years before had created the first man- 
made abrasive known to industry as Carborundum. Tak- 
ing advantage of the great power development at Niagara, 
Dr. Acheson decided to move his little plant from Monon- 
gahela, Pa., to Niagara Falls, N. Y., and Dr. Tone was 
engaged as plant engineer and it was then that he joined 
that brilliant group of pioneers whose names are written 
large in the history of electrochemistry and electrometal- 
lurgy. Such men as Charles Hall who gave to the world 
on a commercial basis that highly useful metal, aluminum; 
Wilson, Price, and Horry, pioneers in the production of 
caustic soda and metallic sodium; Bradley and Lovejoy, 
who gave to industry fixed nitrogen; and Acheson, the 
creator of the manufactured abrasive and artificial graphite. 
It was into this environment that Dr. Tone came in 1895 
when the city of Niagara Falls was a laboratory of this dis- 
tinguished and unique creative group of scientists, chem- 
ists, and electrical engineers. It was then that the vast 
variety of developments opening in every direction pro- 
vided fertile opportunities for research, invention, and in- 
dustrial romance as well. Invention and progress were in 
the very air. And outstanding among those who contrib- 
uted so much to industrial advancement was Frank J.Tone. 
The story of his early days of patient research in the 
plant of The Carborundum Company, of his successes and 
his failures, can well be regarded as industrial romance. 
He and his co-workers had no precedents to go by. The 
plant was their laboratory and practically everything they 
did, every experiment and development, started with a 
scientific idea that was put into practice. Dr. Tone and 
his associate, the late F. A. J. Fitzgerald, for instance, were 
the first to apply a thousand horsepower to an electro- 
thermic process and in the then little plant were soon 
utilizing about half the entire output of Niagara Falls 
power in the manufacture of the abrasive silicon carbide or 
Carborundum. His work in the abrasive field and his 
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guidance can well be said to have been an outstanding fac- 
tor in revolutionizing the abrasive industry which has 
made more progress since his coming on the scene up to 
the present time than it had made in the period dating 
from the dawn of civilization up to that time. 

His achievements included an intensive study of the 
properties of abrasives as well as the processing and the 
development of grinding wheels and other abrasive prod- 
ucts so widely used by industry. His genius for research 
led him into many other fields and the development of 
many other electric-furnace products. Notable was his 
pioneer work in the development of superrefractories. 
His vision and foresight despite the doubts of his associates 
and the failures of many trials were greatly instrumental in 
developing the refractories division of his Company from 
a scientific speculation to a sound and highly useful com- 
mercial enterprise. 

Another of his many important achievements was the 
producing in unlimited quantities, and at a price that per- 
mitted its use in industry, the common element silicon 
metal which previously had been a laboratory curiosity. 
This accomplishment can be regarded as one of the major 
scientific feats of modern metallurgical chemistry. 

To Dr. Tone’s inventive and creative ability can also be 
credited many advancements and improvements in the 
production of coated abrasive products, commonly called 
sanding or finishing papers and cloth, widely used in the 
metal, woodworking, and the shoe and leather fields. In 
fact, so prolific have been his scientific achievements that 
up to date he had been granted more than one hundred and 
fifty patents with many more pending. 

It naturally followed that world-wide recognition has 
been given te one whose contributions to the world of in- 
dustry have been so definitely important. Many honors 
have been conferred upon him at various periods in his 
long and distinguished career. In 1900, he was awarded 
the Paris Exposition Medal; in 1901, the Pan-American 
Exposition Medal; and in 1904, the St. Louis Exposition 
Medal. His high position in the electrochemical world 
was attested by his being elected as president of the Ameri- 
can Electrochemical Society in 1918-1919. He was the 
first to receive the Schoelkopf Medal awarded by the 
Western New York Chapter of the American Chemical 
Society in 1931. 

Other honors included his having conferred upon him 
the degree of Doctor of Science by the University of Pitts- 
burgh in 1935 and his being awarded in the same year the 
Edward Goodrich Acheson Medal by the Electrochemical 
Society. 

In January, 1938, at a joint meeting of the American 
Section of the Society of Chemical Industry and the New 
York Section of the American Chemical Society, he was 
also awarded the famed Perkin Medal. This award was 
for ‘‘the most valuable work in applied chemistry.”’ 

In 1919, Dr. Tone was elected president of The Carborun- 
dum Company and in April, 1942, he was named chairman 
of the Board of Directors. He was a member of the 
American Electrochemical Society, the American Instituté 
of Chemical Engineers, The American Ceramic Society, 
the American Chemical Society, the American Institute 
of Mining Engineers, and the Society of Chemical Industry 
of London, England. His club affiliations included Phi 
Kappa Psi, the Niagara Falls Rotary Club, the Niagara 
Club, the Niagara Falls Country Club, the Gatenieau Fish 
and Game Club, and the Chemists Club of New York. 

Dr. Tone had many admirable and lovable traits of 
character. Always genial and affable, he endeared him- 
self to all who knew him and who were associated with 
him. He was thoroughly democratic and despite his dis- 
tinguished standing among American scientists and 
businessmen he was modest almost to the point of shyness. 
He took a keen interest in the welfare of his associates in 
The Carborundum Company, and his kindly courtesies 
will long be remembered not only by members of the 
official family of the Company but by those in the most 
modest positions. 

For a photograph of Dr. Tone see the front cover of the 
August, 1938, Bulletin. 
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EDWARD BAUSCH 


Edward Bausch, chairman of the board of the Bausch & 
Lomb Optical Company, died at his home in Rochester, 
N. Y., July 30, 1944. 

Dr. Bausch, who was eighty-nine years old, had been in 
failing health and confined to his home for more than two 
years. 

See Bull. Amer. Ceram. Soc., 20 [2] 57-59 (1941) for a 
biographical sketch of Dr. Bausch. His photograph ap- 
pears on the front cover of the same issue. 


Brother Succeeds Him 

William Bausch, brother of Edward Bausch, has been 
elected to succeed him as chairman of the board. 

Two new directors also have been elected members of the 
board: Alan Valentine, president of the University of 
Rochester, and T. Carl Nixon, senior partner of Goodwin, 
Nixon, Hargrave, Middleton & Devans, the Company’s 
general counsel. 


HARRY SCOTT WHERRETT 


Harry Scott Wherrett, chairman of the board of directors 
of the Pittsburgh Plate Glass Co., Pittsburgh, Pa., died 
August 13 after a brief illness at the age of sixty-eight. 
He had been associated with the organization for more 
than fifty-three years, the longest service record of any 
employee, and had long been active in business, civic, and 
philanthropic affairs of the City of Pittsburgh. 

Mr. Wherrett was born’ October 24, 1876, in Conners- 
ville, Ind., the son of William Henry and Bell Jane (Scott) 
Wherrett. His father, a native of Kentucky, was for 
many years a merchant, banker, and dealer in real estate. 
Both his parents were of Scotch ancestry. 

A photograph of Mr. Wherrett was included in the 
history of the Pittsburgh Plate Glass Company published 
in Bull. Amer. Ceram. Soc., 20 [8] 288-90 (1941). At that 
time, he had completed twelve years as president of the 
Pittsburgh Plate Glass Company and had been elected to 
serve as vice-chairman of the board of directors. He had 
been chairman since January, 1944. 
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CAPTAIN WILLIS RETURNS TO PEMCO 


After nearly four years with the services in the United 
States, New Guinea, and Australia, Captain ‘‘Jimmy” B. 
Willis has returned to the Technical Laboratories of the 
Pemco Corporation, Baltimore, Md. 

Shortly after his graduation from the Ohio State Uni- 
versity in ceramic engineering in 1939, Captain Willis went 
to Pemco as an active member of the research staff in their 
Laboratories. In December, 1940, he was called into ac- 
tive service with a rating of second lieutenant and was 
stationed at Ft. Belvoir, Va. Joining the Amphibian En- 
gineers in June, 1942, he was made commander of a com- 
pany and was sent to New Guinea. Because of illness, he 
was evacuated to Australia and then returned to the 
United States. He was retired from active service in 
August. 

At Pemco, Captain Willis is engaged in a highly special- 
ized analytical development and in the near future hopes 
to release a paper on his findings. 


ORDNANCE DISTINGUISHED SERVICE 
AWARD TO BATTELLE MEMORIAL 
INSTITUTE, COLUMBUS, OHIO 

Major General L. H. Campbell, Jr., Chief of Ordnance, 
wrote Battelle Director Clyde E. Williams as follows: 
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“It is my pleasure as Chief of Ordnance of the Army to 
tell you on behalf of the Ordnance Department that I am 
most grateful for the outstanding contributions the 
Battelle Memorial Institute has made to Ordnance progress 
in this war. The degree of that progress is best shown by 
the success of our fighting forces in all theaters of opera- 
tions. 

“To attest the appreciation of the Department for the 
splendid services of your Institute, I wish to present to the 
Institute the Ordnance Distinguished Service Award. It 
is a diploma bearing the traditional seal of the Department 
and is awarded in recognition of scientific and engineering 
achievement.” 


ONONDAGA POTTERY COMPANY AIDS 
U. S. BY 


Colonel Frank J. Atwood, chief of the Rochester, N. Y., 
Ordnance District, has cited the value of the work being 
done by the Onondaga Pottery Co., Syracuse, N. Y., in the 
following article reprinted from the Syracuse Herald- 
Journal, July 28, 1944. The Onondaga Pottery Company 
is a Corporation member of The American Ceramic Society 
and we are proud to present this account of its excellent 
achievements. 


Richard H. Pass, President, Onondaga Pottery Company 


‘A nonmetallic, high-explosive land mine that cannot be 
detected by the enemy’s electrical mine detectors is being 
produced by the hundreds of thousands in the Rochester 
Ordnance District. 

‘‘Both mines and fuse are products developed by the 
Onondaga Pottery Company, of Syracuse, in cooperation 
with the Research and Development Service of the Ord- 
nance Department, Army Service Forces, and the Roches- 
ter Ordnance District. 

‘‘Mines are used in defense of forward areas and bases 
against enemy mechanized attack in connection with the 
offensive operations in which United Nations forces are 
now engaged. 

“This confidential work was undertaken voluntarily by 
Richard H. Pass, president of the Onondaga Pottery Com- 
pany, two years ago. Army ordnance regards Mr. Pass 
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and his associates as pioneers in the new field of nonmetallic 
ammunition components. 

“Considerable data accumulated by the Syracuse indus- 
try have guided many other ordnance contractors through- 
out the nation in achieving volume production of the 
ceramic mines. 

‘‘The development and volume production of the non- 
metallic mine is outstanding evidence of the teamwork 
between the research staffs of ordnance and of private 
industry. 

“Firms such as those producing the nonmetallic mines 
are among many performing confidential work for the 
Army. Maintenance of the confidential status is of great 
importance and another contribution being made to the 
war effort by workers in such industries. 

‘While the development work was in process, and while 
mass-production techniques were being worked out, many 
high officials of the Army Ordnance Department visited the 
Onondaga Pottery Company plant and proving ground, the 
latter located a few miles from Syracuse. Among these 
visitors was Major General G. M. Barnes, chief of the 
Ordnance Research and Development Service, who re- 
cently announced that the Ordnance Department has more 
than 2000 separate development projects under way in 
connection with supplying new weapons and equipment to 
combat troops. 


Bert E. Salisbury, Chairman of the Board, Onondaga Pottery 
Company 


“‘As the result of the cooperation between industry and 
ordnance, millions of the ceramic mines and fuses are being 
produced from noncritical materials. 

“In addition to development work on the nonmetallic 
mines, the Onondaga Pottery Company and Pass & Sey- 
mour, Inc., also of Syracuse, pioneered in the development 
and production of a light ‘tin-can’ mine that can be 
carried in a soldier’s pocket or pack. It may be used asa 
demolition charge against pillboxes, may be hurled as a 
grenade, or may be used as are land mines against enemy 
combat vehicles.” 
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AID TO LIBRARIES IN WAR AREAS number of paid institutional subscriptions in Europe and 
For this reason, 


Up to the end of 1943, $160,873.62 has been spent for ‘odi 
subscriptions to 325 scholarly and scientific journals to die a 
be stored in this country for distribution after the war to bef 1939. th 
libraries in war afeas." ‘The money is provided by a-grant ‘sted, Deore 1850, the Committce has been gratified to 
rom the Rockefeller Foundation, whic allotte 
from $50,000 to $70,000 annually for this purpose since “4s maintain periodical subscriptions for important li- 
1941. The fund is administered by the Committee on "The Ca — countries. J 
Aid to Libraries in War Areas of the American Library by 
A. Wicleht, important periodicals have been secured for use in restock- 
Areas, Library of Congress Annex, Study 251, Washing- ‘8 libraries that have been damaged or destroyed. Free 
ton, D. C. is difficult obtain, and 

possible donors are urged to store materials until centra 

Originally the Committee was formed to study ways in storage space is veaialle. Transportation costs are paid 
which libraries in this country could help similar institu- heat material accented for storame is Haited to what 7 
tions abroad in their struggle with wartime conditions and of Gifts 
libraries in all parts of the country, and offers of additional 

J. put storage space are always welcome. 
ey A prem ~lb ant has enabled the Committee Prospective donors are asked to report titles and dates 

PE ne er of the journals available to the office of the Committee. 
_ +he American Library Association, other library associa- — Shipping instructions will then be issued, indicating where 
tions, and the constituent societies of the American Coun- = and how shipment should be made. The Committee has 
cil of Learned Societies have prepared lists of outstanding prepared three lists of desirable periodicals, which are 
publications in their various fields of interest which were ayailable on request: a general list, a list of medical 
published in this country during 1939-1944. They will journals, and a list of technical periodicals 
be available to individuals and groups interested in the A campaign to solicit gift books is in prospect. It is 
selection of books for foreign libraries. ; hoped that the efforts of various groups may be merged 

In the case of periodicals, several factors influence orders in one campaign to collect books for restocking of libraries 
placed for each title: the journal’s foreign circulation be- in other countries according to their needs. No definite 
fore the war, the ratio of foreign circulation to total cir- decisions as to disposal of books and periodicals can be 
culation, the number of free or exchange subscriptions, made until more is known of library conditions in war 
the number of copies available through gifts from sub- areas. Present efforts of the Committee are therefore 
scribers in this country, and the relative importance of confined to collecting material, obtaining all available in- 
the journal to research. formation about the needs of libraries, and recording what 

In no case have purchases equaled more than half the _ is being done in the same field by other organizations. 


REMMEY 
LABORATORY KILN °°, 


Write for Bulletin F-2 


NITRATE OF POTASH 
CAUSTIC SODA 
SULPHUR 


® May be Held at Any Temper- ® Two New Refractories Used 
oinct 1885 ature from 1200°F. to 3200°F. © Three Piece Lining 

* Single Valve Control ® High Thermal Efficiency 

® Uniform Temperat © Welded Steel Case 

* No Stack Required * Use either City, Natural or 

* Numerous Uses Propane Gas 


Dependable Refractories 
| RICHARD C. REMMEY SON CO. 


Hedley Street and Delaware Ave. PHILADELPHIA 37, PA 


STAUFFER CHEMICAL CO. 


624 Californio Street, San Francisco. Cal 


420 Lexington Avenue, New York, NY. ¢ 
550 South Flower Street, Los Angeles Cal | 


444 Lake Shore Drive, Chicago, Illinois 
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CHICAGO DISTRICT ENAMELERS’ CLUB 


The Chicago District Enamelers’ Club will hold the 
first meeting of the fiscal year September 25 at the Grae- 
mere Hotel, Washington and Homan Sts., Chicago, IIl. 
An interesting program has been arranged. 


GEORGE JONES EASTER 


George Jones Easter has been appointed director of 
research of the Carborundum Co., Niagara Falls, N. Y. 

Mr. Easter brings to his new position a wealth of ex- 
perience in the fields of abrasives, refractories, and electro- 
thermic products and processes gained through his work 
as assistant director of research of the Carborundum 
Company for the past twenty-four years. 


Biography 

George J. Easter was born June 27, 1893, in Sewanee, 
Tenn. He attended grade and high school in El Paso, 
Tex., and in 1915 was graduated with the B.S. degree in 
electrochemistry from the Massachusetts Institute .of 
Technology, Cambridge, Mass. 

Returning to El Paso, he joined the staff of the A.S.& R. 
Company as analytical chemist and research engineer. He 
left this Company two years later to become inspector and 
specification writer in the General Supplies Division of the 
United States War Department. It was in 1920 that he 
joined the staff of the Carborundum Company. 


Society Affiliations 

Mr. Easter has been a member of The American Ceramic 
Society since 1924. Affiliated with the Refractories Divi- 
sion, he was chairman of the Membership Committee of 
this Division in 1935-1936. From 1939-19438, he served 
on The Society Committee on Ceramic Education, and in 
1935 he served as secretary of the General Local Com- 
mittee for the Thirty-Seventh Annual Meeting of The 
Society held in Buffalo, N. Y. 

Mr. Easter is also a member of the Canadian Ceramic 
Society, an associate member of the Western New York 
Section of the American Chemical Society, a charter 
member and director of the Ceramic Association of New 
York, and a member of the Institute of Ceramic Engineers. 
He served as chairman of the Committee on Professional 
Status of the Institute from 1942 until April, 1944, and 
has just been appointed by President Beecher as one of 
the Institute’s inspectors of ceramic curricula for the 
E.C.P.D., which is the accrediting body for engineering 
colleges in the United States. 

He is a registered professional engineer in the State of 
New York and a registered patent attorney. 


Publications 
(1) (With G. M. Magrum) ‘Elimination of Segrega- 


tion in Drums,’’ Jour. Amer. Ceram. Soc., 11 [7] 582-83. 


(1928). 

(2) ‘Pores in Brick,’’ zbzd., [10] 764-68. 

(3) (With Charles McMullen and A. A. Turner) 
“Effect of Variations in AlyO;-SiO». Ratio in Fused Refrac- 
tory Materials on Resistance to Metal Oxides,” ibid., 18 
{1] 80-33 (1935). 

(4) (With R. L. Melton and K. W. Brownell) ‘Effect 
of Moisture on Electrical Resistance of Embedding Ce- 
ments,” zbid., [2] 70-77. 

(5) ‘‘Defense of Professional Status of Ceramists,”’ 
Bull. Amer. Ceram. Soc., 21 ({1] 9-10 (1942). 


Patents 

Sixty-three patents have been issued to Mr. Easter: 
twenty-eight U. S., eleven Canadian, ten British, and 
the remainder in other foreign countries. 


FORTY-SEVENTH ANNUAL MEETING 
THE AMERICAN CERAMIC SOCIETY, INC. 
April 15-19, inclusive, 1945 
Hotel Statler, Buffalo, N. Y 


(1944 


) 
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PERRY D. HELSER WITH MAGNESIUM 
ASSOCIATION 


Perry D. Helser, formerly chief of the Magnesium 
Branch of the War Production Board in Washington, 
D. C., has been selected as secretary-director of the newly 
formed Magnesium Association, with headquarters at 30 
Rockefeller Plaza, New York, N. Y. 


Perry D. Helser 


The membership of this Association consists of thirty- 
three producers, fabricators, smelters, and consumers of 
magnesium who represent a substantial portion of the in- 
dustry. Its purpose is to develop and increase the use of 
magnesium and its products and to correlate technological 
progress in the industry. Six million pounds of magnesium 
per year were produced before the war, whereas the present 
capacity is six hundred million pounds. 

E. S. Christiansen, vice-president, Apex Smelting Co., 
Chicago, IIl., is president; C. C. Loomis, president, New 
England Lime Co., Canaan, Conn., is vice-president; and 
C. E. Larson, manager of operations, White Metal Rolling 
& Stamping Corp., Brooklyn, N. Y., is treasurer. 

A biographical sketch of Mr. Helser, vice-president of 
The American Ceramic Society in 1941-1942, appeared in 
the December, 1940, Bulletin, p. 479. 


NINETY-THREE YEARS OF PROGRESS 
IN GLASS 


Ninety-three years of progress in glass form the dramatic 
background for Arthur W. Baum in his four-page illus- 
trated history of the Corning Glass Works, ‘‘They Live ina 
Glass House and Like It,” published in the August 19 
issue of the Saturday Evening Post. 

Mr. Baum’s story marks the third time in the past year 
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and a half that the Corning Glass Works has been fea- 
tured in national magazines. Other articles about the 
Company were published by Fortune and National Geo- 
graphic magazines in 1943. 

The story of Corning Glass Works as presented by 
Associate Editor Baum is the story of private American 
enterprise, its ingenuity and initiative in keeping pace with 
accelerated demands for more and better glass products. 
Tracing the Company’s development from its founding in 
1851 to its present position as America’s foremost glass 
research institution, the author reveals the world-wide in- 
fluences wrought by the products that were born and 
cradled in Corning plants. 

For instance, a Corning Glass shop ‘‘blew fifty bulbs for 
a man who brought in a crude drawing one day in 1879. 
The man who sent the drawing was inventing some kind 
of new light which turned out pretty well. His name was 
Thomas Edison.’’ Several years later, after the heat-re- 
sistant glass now trade-marked Pyrex had been developed, 
“the glitter of an idea was noted in the eye of one of the 
Corning lab. men. Later that day he was seen sawing off 
the bottom of a glass battery jar.... Next day he 
passed a plate of cookies around the research offices, and, 
after accepting some puzzled compliments on the cakes, 
he explained. It was simple enough. He had gone 
home with the bottom of the battery jar, presented it to his 
wife, and asked her to bake a batch of cookies on it. She 
did. The cookies were fine; the glass served well. The 
Pyrex line of ovenware had thus been born.” 

It was at Corning that men brought to glass two of its 
most valuable present-day characteristics—heat resistance 
and increased mechanical strength. Corning’s devotion 
to research is today contributing to the victories of our 
land, sea, and air forces. A glass formula, for example, 
that approaches sapphire in hardness, had a direct in- 
fluence on mass production of bomber planes. ‘‘Hence, 
when bomber production moved into quantities that would 
shortly have soaked up far more hand-fashioned jewel in- 
strument bearings than would have been thinkable, Corn- 
ing simply simulated sapphires. Today’s bombers are 
full of glass jewels.”’ 

“The fussy little mineral, mica, was an even higher 
priority passenger on ships and planes until Corning pro- 
duced a glass sheet of cellophane thickness. Into radio 
and electronic condensers went the new glass, which could 
comfortably be cut into proper pieces. Considered a sub- 
stitute at first, the glass, it was discovered, could be fused 
to the alternate sheets, and thus a moistureproof conden- 
ser, which had been impossible with mica, was ‘added to our 
list of war products ”’ 

Under the leadership of four generations of its founding 
family, the Houghtons, Corning has developed a file of 
50,000 glass compositions. In the postwar days to come, 
Corning will face a highly competitive market of new ma- 
terials. But, in the words of the author, ‘‘the present 
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Amory Houghton says flatly that he would rather ride 
glass than any other material.” 


JAMES F. McCRORY, JR. 


James F. McCrory, Jr., is now associated with the O. 
Hommel Co., Pittsburgh, Pa., as assistant to the president. 


James F. McCrory, Jr. 


Mr. McCrory was attending Washington and Jefferson 
College when he entered the army and served two years in 
World War I. He worked for Eaton Rhodes & Company 
and for Rogers, Crown & Crocker Brothers, both of Pitts- 
burgh, until 1929, when he became associated with the O. 
Hommel Company. 

In 1936, he joined the staff of the J. C. Ackermann Com- 
pany, where he remained until returning to the O. Hommel 
Company in July, 1944. 


COOPERATIVE URGE IS GENERAL 


Organized cooperation of, by, and for ceramists to improve their 


business is the object of THE AMERICAN CERAMIC SOCIETY. 


Progressive, clear thinkers know that scattered individual at- 
tempts are virtually impotent and that organized cooperation is 
worth all that it costs in money, time, and personal effort. 


There are very few who shortsightedly prefer others to do all of 
the cooperating and to pay all of the costs. 
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DO NOT CHARGE THIS WAY BUT CHARGE THIS WAY FOR QUALITY GLASS 


If you want to make better glass with lower operating costs, use 
the SIMPLEX Blanket Method of Feeding the Raw Materials 
to your Tank Furnace, as shown above. 


A SIMPLEX Representative can help you in this connection. 


FRAZIER-SIMPLEX, INC. 
ENGINEERS 


436 EAST BEAU STREET e@ WASHINGTON, PENNA., U.S.A. 
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Abrasives Bentonite Cements 
Carborundum Co. (Carborundum and Hammill & Gillespie, Inc. Carborundum Co. 
Aloxite) Hommel, O., Co., Inc. Corhart Refractories Co. 


Electro Refractories & Alloys Corp. 
Hommel, O., Co., Inc. 
Norton Co. (Alundum- Crystolon) 


Air Conditioning Systems 
Frazier-Simplex, Inc. 
Aloxite (Refractory Products) 

Carborundum Co. 


Alumina (Hydrate and Calcined) 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. 1., & Co., Inc., 

Electrochemicals Dept. 

Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Pennsylvania Salt Mfg. Co. 
Vitro Mfg. Co. 

Alumina (Fused) Brick and Tile 
Electro Refractories & Alloys Corp. 
Vitro Mfg. Co. 


Aluminum Oxide (Calcine) 
Hommel, O., Co., Inc. 
Vitro Mfg. Co. 
Aluminum Oxide (Fused) 
Carborundum Co. 
Electro Refractories & Alloys Corp. 
Foote Mineral Co. 
Harshaw Chemical Co. 
Norton Co. 
Vitro Mfg. Co. 


Alundum (Refractory Products) 
Norton Co. 
Ammonium Bicarbonate 
Du Pont de Nemours, E. I|., 
Electrochemicals Dept. 
Hommel, O., Co., Inc. 
Ammonium Bifluoride 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Innis, Speiden & Co. 
Vitro Mfg. Co. 
Ammonium Carbonate 
Drakenfeld, B. F., & Co., Inc. 
bu Pont de Nemours, E. I., & Co., 
Electrochemicals Dept. 
Harshaw Chemical Co. 
Huinmel, O., Co., Inc. 
Vitro Mfg. Co. 
Antimony Oxide 
Urakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
Vitro Mfg. Co. 
Antimony Sulphide 
Foote Mineral Co. 
Hommel, O., Co., Inc. 
Arches (Interlocking, Suspending, and Circu- 


& Co., Inc., 


Inc., 


ar) 
Frazier-Simplex, Inc. 
Arsenic 
Drakenfeld, B. F., & Co., Inc. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Automatic Brick Car Loaders 
Lancaster Iron Works, Inc. 
Ball Mills 
Hommel, O., Co., Inc. 
McDanel atrectory Porcelain Co. 
Vitro Mfg. Co. 
Ball Mills wy Type) 
Drakenfeld, B. Inc, 
Hommel, O., 
Vitro Mfg. Co. 
Barium Carbonate 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Foote Mineral Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Vitro Mfg. Co. 
Basic Oxides 
Ferro Enamel Corp. 
Hommel, O., Co., Inc. 
Pemco Corp. 
Batch Systems 
Frazier-Simplex, Inc. 
Lancaster Iron Works, Inc. 
Batts 
Carborundum Co. (“‘Carbofrax Aloxite’’) 
Electro Refractories & Alloys Corp. 
Norton Co. (Alundum-Crystolon) 


Beryl 
Foote Mineral Co. 

Bichromate of Soda 
Harshaw Chemical Co. 

Hommel, O., Co., Inc. 

Bitstone 
Potters Supply Co. 

Blocks (Refractory) 

Carborundum Co. 

Corhart Refractories Co. 

Electro Refractories & Alloys Corp. 
Norton Co. 

Vitro Mfg. Co. 

Body Stains 
Drakenfeld, B. F., & Co., Inc. 

Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 

Ferro Enamel Corp. 

Hommel, O., Co., Inc. 

Bone Ash 
Harshaw Chemical Co. 

Hommel, O., Co., Inc. 

Borax 
American Potash & Chemical Corp. 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co., Inc., 

Electrochemicals Dept. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Innis, Speiden & Co. 
Pacific Coast Borax Co. 
Stauffer Chemical Co. 
Vitro Mfg. Co. 

Borax Glass 
Drakenfeld, B. F., & Co., Inc. 

Du Pont de Nemours, E. I., & Co., Inc., 

Electrochemicals Dept. 

Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Pacific Coast Borax Co. 
Stauffer Chemical Co. 
Vitro Mfg. Co. 

Boric Acid 
Innis, Speiden & Co. 

Boric Acid (Anhydrous) 

Drakenfeld, B. F., & Co., Inc. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 

Pacific Coast Borax Co. 
Stauffer Chemical Co. 

Vitro Mfg. Co. 

Boric Acid (Crystal, Granular, or Powder) 
American Potash & Chemical Corp. 
Drakenfeld, B. F., & Co., Inc. 
Harshaw Chemical Co. 

Hommel, O., Co. , Inc. 
Pacific Coast Borax Co. 
Stauffer Chemical Co. 
Vitro Mfg. Co. 

Boron Carbide 
Norton Co. 

Brick Machines (also Barrows, Molds) 
Lancaster Iron Works, Inc. 

Brick (Refractory) 

Carborundum Co. (“‘Carbofrax Alozite’’) 
Corhart Refractories Co. 

Electro Refractories & Alloys Corp. 
Norton Co. 

Vitro Mfg. Co. 

Cadmium Sulphide 
Drakenfeld, B. F., & Co., Inc. 
Ferro Enamel Corp. 

Harshaw Chemical Co. 
Hommel, O., Co., Inc. 

Carbofrax (Refractory Products) 
Carborundum Co. 

Carbonates (Barium, Lead) 

Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., &Co., Inc., 

Electrochemicals Dept. 

Foote Mineral Co. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Vitro Mfg. Co. 

Castings 
Lancaster Iron Works, Inc. 

Caustic Potash 
Du Pont de Nemours, E. I., & Co., Inc., 

Electrochemicals Dept. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Solvay Sales Corp. 

Caustic Soda 
Du Pont de Nemours, E. I., & Co., Inc., 

Electrochemicals Dept. 

Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Pennsylvania Salt Mfg. Co. 
Stauffer Chemical Co. 
Vitro Mfg. Co. 


Electro Refractories & Alloys Corp. 
Norton Co. 
Pennsylvania Salt Mfg. Co. 
Ceramic Chemicals 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co., Ine., 
Electrochemicals Dept. 
Ferro Enamel Corp. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
Pemco Corp. 
Pennsylvania Salt Mfg. Co. 
Titanium Alloy & Mfg. Co. 
Vitro Mfg. Co. 
Cerium Oxide 
Drakenfeld, B. F., & Co., Inc. 
Foote Mineral Co. 
Hommel, O., Co., Inc. 
Chromite (Natural Chromate of Tron) 
Foote Mineral Co. 
Hommel, O., Co., Inc. 
Chromium Oxide 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Ferro Enamel Corp. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Pemco Corp. 
Vitro Mfg. Co. 
Clay (Ball) 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 
Potters Supply Co. 
Spinks, H. C., Clay Co. 
United Clay Mines Corp. 
Vitro Mfg. Co. 
Clay (Bentonite) 
Foote Mineral Co. 
Great Lakes Foundry Sand Co. 
Hommel, O., Co., Inc 
Clay (Block) 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Clay (China) 7 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Maxson, Elwyn L. 
United Clay Mines Corp. 
Vitro Mfg. Co. 
Clay—Cleaners, Feeders 
Lancaster Iron Works, Inc. 
Clay (Electrical Porcelain) 
Hammill & Gillespie, Inc. 
Hommel, O., Co., Inc 
Maxson, Elwyn L. 
Spinks, H. C., Clay Co. 
United Clay Mines Corp. 
Clay (Enamel) 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Ferro Enamel Corp. 
Hammill & Gillesmre, Inc. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Kentucky Clay Mines Corp. 
Maxson, Elwyn L. 
Metal & Thermit Corp. 
Pemco Corp 
Spinks, H. "S., Clay Co. 
Titanium Alloy & Mfg. Co. 
United Clay Mines Corp. 
Vitro Mfg. Co. 
Clay (Fire) 
Great Lakes or Sand Co. 
Maxson, voted 
Potters Supp y Co. 
United Clay Mines Corp. 
Clay (Micronized) 
Pemco Corp. 
Clay Miners 
Great Lakes Foundry Sand Co. 
Maxson, Elwyn L. 
Spinks, H. C., Glay Co. 
United Clay Mines Corp. 
Clay (Potters) 
Hammill & Gillespie, Inc. 
Hommel, O., Co., Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 
Spinks, H. C., Clay Co. 
United Clay Mines Corp. 
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COLORS AND DECORATIONS 


New Developments mean increase 
in tableware decoration 


The lower the cost of a product, the greater its 
sales potential. For example, lining and banding 
was the first decorating operation used on table- 
ware. The process was simple, quick and inexpen- 
sive. Result—a low-cost product of wide sales. 

This process has been constantly improved. Now, 
multiple bands of different colors are applied auto- 
matically. The result is more sales-appeal at lower 
cost. Hence, an expanding market. 

Applying precious metals by hand to glassware 
once meant a high selling price. Accordingly, the 
market was limited. Then, a liquid bright gold was 
developed that could be fired directly on the sur- 
face. Costs went down. Sales went up. And the 
market continues to increase. 

For many years, the spraying of glassware was 
limited to surfaces where the colors would have no 
direct contact with food. Progress in this field was 
slow. Existing colors had little or no resistance to 


ordinary food acids. Then, in 1937, Du Pont de- 


veloped a line of colors which opened new markets 
for sprayed ware. These colors withstand the action 
of ordinary food acids, are unaffected by sulfides, 
and are safe to use in all-over decoration of glass 
tableware. Following this development, sprayed 
tableware became extremely popular. When pro- 
duction of civilian goods is resumed, the market 
for sprayed tableware is expected to be greater 
than ever. 

Du Pont research continues. When peace comes, 
Du Pont products for ceramics and glass—along 
with Du Pont technical skill and advice—will help 
open new and greater fields. Meanwhile, let us 
keep you informed on new developments and avail- 
ability of materials. For more details on Du Pont 
Colors, Decorations and allied products, just write: 
E. I. du Pont de Nemours & Co. (Inc.), Electro- 
chemicals Department, Wilmington 98, Delaware. 


Don’t pay more than ceiling prices! Don't buy 
on the black market! KEEP PRICES DOWN! 


DU PONT 
COLORS and DECORATIONS 
for CERAMICS and GLASS 


REG. U.S. PAT. OFF. 


BETTER THINGS FOR BETTER LIVING... 


- THROUGH CHEMISTRY 


> 
2 
ere 
| 
| 
. 


12 


Bulletin of The American Ceramic Society—BUYERS’ GUIDE 


Clay (Process Equipment) 

Lancaster Iron Works, Inc. 
Clay (Sagger) 

Great Lakes ——y Sand Co. 

Hommel, O., Co., 

Maxson, Elwyn i. 

Potters Supply Co. 

Spinks, H. C., Clay Co. 

United Clay Mines Corp. 
Clay-Slip (Albany) 

Hammill & Gillespie, Inc. 

Hommel, O., Co., Inc. 

United Clay Mines Corp. 
Clay (Wad) 

Kentucky Clay Mining Co. 

Potters Supply Co. 

Spinks, H. C., Clay Co. 

United Clay Mines Corp. 
Clay (Wall Tile) 

Hammill & Gillespie, Inc. 

Kentucky Clay Mining Co. 

Maxson, Elwyn L. 

Spinks, H. C., Clay Co. 

United Clay Mines Corp. 
Cleaners 

Pemco Corp. 

Pennsylvania Salt Mfg. Co. 
Cleaners, Chemical 

Harshaw Chemical Co. 

Pennsylvania Salt Mfg. Co. 


Clocks (Gauge Board) 
Hommel, O., Co., Inc. 

CO: Recorders 
Leeds & Northrup Co. 

Cobalt, Oxide 
Drakenfeld, B. F., & Co., Inc. 
‘Du Pont de Nemours, E. I., & Co., Inc., 

Electrochemicals Dept. 

Ferro Enamel Corp. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Pemco Corp. 
Vitro Mfg. Co. 

Cobalt Sulphate 
Drakenfeld, B. F., & Co., Inc. 
Ferro Enamel! Corp. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 

Colors 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co., 

Electrochemicals Dept. 

Ferro Enamel Corp. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Vitro Mfg. Co. 

Combustion Control 
Leeds & Northrup Co. 


Combustion Meters (CO: Recorders) 
Leeds & Northrup Co. 


Cone Plaques 
Industrial Ceramic Products, Inc. 


Cones 
Edward Orton, Jr., 
tion 
Controllers—Automatic Tank Pressure 
Leeds & Northrup Co. 
Conveying Equipment 


Frazier-Simplex, Inc, 
Lancaster Iron Works, Inc. 


Copper Oxide 
Drakenfeld, B. F., & Co., Inc. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 


Inc., 


Ceramic Founda- 


rhart 
Corhart Refractories Co. 


Cornwall Stone (Imported) 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I1., & Co., Inc., 
Electrochemicals, Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Maxson, Elwyn L. 


Crucibles (Filter, Melting, Ignition) 
Carborundum Co. 
Norton Co. 
Potters Supply Co. 


Crushers (Clay) 
Lancaster Iron Works, Inc. 


Cryolite (see Kryolith) 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 
Vitro Mfg. Co. 


Crystolon (Refractory Products) 
Norton Co. 


Cullet, Washing Plants, Incinerators, Crushers 
Frazier-Simplex, Inc. 


Cutters (Bar) 
Industrial Ceramic Products, Inc. 


Decorating Supplies 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Ferro Enamel Corp. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Vitro Mfg. Co. 
Disintegrators 
Lancaster Iron Works, Inc. 
Dryer (Pipe Rack) 
Lancaster Iron Works, Inc. 
Dryers (Waste Heat, Continuous and Batch 
ype) 
Harrop Ceramic Service Co. 


Drying Machinery 
Frazier-Simplex, Inc. 
Lancaster Iron Works, Inc. 


Electrocast Refractories 
Corhart Refractories Co. 


Enamelers’ Borax 
Hommel, O., Co., Inc. 
Pemco Corp. 

Enameling Equipment (Complete) 
Ferro Enamel Corp. 
Frazier-Simplex, Inc. 
Hommel, O., Co., Inc. 

Vitro Mfg. Co. 


Enameling Furnaces 
Carborundum Co. 
Ferro Enamel Corp. 
Hommel, O., Co., Inc. 
Lancaster Iron Works, Inc. 
Norton Co. 


Enameling Iron (Sheet) 
American Rolling Mill Co. 


Enameling Muffies 
Carborundum Co. (Carbofrax) 
Frazier-Simplex, Inc. 
Norton Co. (Alundum) 
Enameling (Practical Service) 
Ferro Enamel Corp. 
Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
Pemco Corp. 
Titanium Alloy & Mfg. Co. 
Vitro Mfg. Co. 
Enamels 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Ferro Enamel Corp. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Pemco Corp. 
Vitro Mfg. Co. 
Enamel Oxide 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Ferro Enamel Corp. 
Hommel, O., Co., Inc. 
Enamels (Porcelain) 
Ferro Enamel Corp. 
Hommel, O., Co., Inc. 
Pemco Corp. 
Titanium Alloy & Mfg. Co. 
Vitro Mfg. Co. 
Engineering Service 
Ferro Enamel Corp. 
Harrop Ceramic Service Co. 


Epsom Salts 
Innis, Speiden & Co. 
Equipment (Porcelain Enameling) 
Ferro Enamel Corp. 
Hommel, O., Co., Inc. 
Feldspar 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Maxson, Elwyn L. 
Pemco Corp. 
Vitro Mfg. Co. 
Filter Fabrics 
Metakloth Company 
Fire Brick 
Carborundum Co. 
Corhart Refractories Co. 
Electro Refractories & Alloys Corp. 
Norton Co. 


Fire Brick—Process Equipment 
Lancaster Iron Works, Inc. 


Fire Clay 
Great Lakes Foundry Sand Co. 
Spinks, H. C., Clay Co. 

Flint 


Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 

Great Lakes Foundry Sand Co. 

Harshaw Chemical Co. 

Hommel, O., Co., Inc. 

Maxson, Elwyn L. 

Pemco Corp. 


Flint Pebbles 
Hommel, O., Co., inc. 
Vitro Mfg. Co. 


Flint (Soft decomposed Cararra) 
Innis, Speiden & Co. 


Floors (Non-Slip) 
Norton Co. 


Fluorspar 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 


French Flint 
Maxson, Elwyn L. 

Frit 
Ferro Enamel Corp. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Pemco Corp. 
Titanium Alloy & Mfg. Co. 
Vitro Mfg. Co. 


Frosting Mixtures 
Drakenfeld, B. F., & Co., Inc. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 


Fuel Oil Systems and Control Stokers 
Frazier-Simplex, Inc. 
Harrop Ceramic Service Co. 


Furnaces 
Carborundum Co. (Carboradient) 
Ferro Enamel! Corp. 
Frazier-Simplex, Inc. 
Harrop Ceramic Service Co. 
Hommel, O., Co., Inc. 
Swindell-Dressler Corp. 


Furnaces, Enameling 
Ferro Enamel Corp. 
Swindell-Dressler Corp. 


Gauges, Draft (Recording, Indicating) 
Leeds & Northrup Co. 


Gauges, Pressure 
Leeds & Northrup Co. 


Glass Bending Ovens, Glass Decorating Ma- 
chines 
Frazier-Simplex, Inc. 


Glass Equipment 
Lancaster Iron Works, Inc. 


Glass Melting Tanks and Furnaces 
Frazier-Simplex, Inc. 


Glass Sand 
Great Lakes Foundry Sand Co. 


Glass Thickness Gauge 
Bausch & Lomb Optical Co. 


Glaze and Body Spar 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Maxson, Elwyn L. 
Pemco Corp. 
Vitro Mfg. Co. 
Glazes and Enamels 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co.,'Inc., 
Electrochemicals Dept. 
Ferro Enamel Corp. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Pemco Corp. 
Titanium Alloy & Mfg. Co. 
Vitro Mfg. Co. 


Glaze Spar 
Du Pont de Nemours, E. |., 
Electrochemicals Dept. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Maxson, Elwyn L. 


Goggles 
Hommel, O., Co., 


& Co., 


Inc., 


Inc 


: 
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MONTGOMERY PORCELAIN 
PRODUCTS COMPANY 


SPECIALIZING IN 
Primary Protection Tubes for 
all makes of Pyrometers 


MONTGOMERY 


PYROMETER TUBES 


* MULLITE 
* REFRACTORY PORCELAIN 


MONTGOMERY PORCELAIN PRODUCTS CO. 


FRANKLIN OHIO 


Fifty-One Years Experience Manufacturing 
Fans and Ventilating Machinery 


ROBINSON VENTILATING CO. 


ZELIENOPLE, PA. 


For fifty years we have been 
serving mining and industrial 


enterprises. 


For fifty years we have con- 
tinuously improved our prod- 


ucts and services. 


“STRENGTH and QUALITY” 


FOR CLAY FILTRATION 


use 


METAKLOTH 


(green) 


Silvakioth 


(black) 


The oldest and best cupra-ammonium finish for 


POTTERY FILTER FABRICS. 


This finish gives the fabric a smooth, lustrous, 
metallic surface—no fibres to catch and break the 
clay cake as it comes away in one perfect piece— 
filters better and faster than untreated cloths—re- 
quires fewer washings and is easier to keep clean— 
more continuous operation of your press—lower 
labor costs and a larger and better product with the 
same machinery. 

The fabric is mildew proofed—has an increased 
tensile strength—has a longer useful life. 

This means larger profits for you. 

Consult your bag manufacturer or write to, 


Metakloth Company, Lodi, N. J. 


Frits - Ceramic Colors and Oxides - Chemicals - Bronze Powders - Supplies - Equipment - Powdered Metals 


° HOMMEL “©. 


209 FOURTH AVE. 
PITTSBURGH, PENNA. 


World's 


Complete Ceramic Sapp, line 
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Gold 
Drakenfeld, B. F., & oe Inc. 
Du Pont de Nemours, 

Electrochemicals 

Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Vitro Mfg. Co. 

Gold Decorations 


Electrochemicals Dept. 
Hommel, O., Co., Inc. 
Granulators 
Lancaster Iron Works, Inc. 
Grinding Wheels 


Alozite) 


Grained 
Locust Bean—Powdered 


Innis, Speiden & Co. 
Hearths 


ing) 

Corhart Refractories Co. 
Norton Co. (Crystolon) 

Sintered Aluminum 
Carbide) 

Carborundum Co. 

Norton Co. 
Hydrofiuoric Acid 

Harshaw Chemical Co. 

Hommel, O., Co., Inc. 
‘ron Chromite 

Harshaw Chemical Co. 
lron (Enameling) 

American Rolling Mill Co. 


Iron Oxide 


Electrocheinicals Dept. 
Foote Mineral Co. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Pemco Corp. 

Vitro Mfg. Co. 

Kaolin 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Maxson, Elwyn L. 
United Clay Mines Corp. 
Vitro Mfg. Co. 


Kilns, China (Decorating) 


Div. 
Frazier-Simplex, Inc. 
Harrop Ceramic Service Co. 
Hommel, O., Co., Inc. 
Swindell-Dressler Corp. 
Kilns (Electric, Circular, Tunnel) 


Div. 
Harrop Ceramic Service Co. 
Swindell-Dressler Corp. 


Carbide) (Refractory) 
Carborundum Co. 


Div. 
Kryolith (seo Cryolite) 
Pennsylvania Salt Mfg. Co. 
Laboratory Ware 
Norton Co. 
Lehr Tile (High Aluminous Cla 


bide) 
Carborundum Co. 


Lehrs 
Frazier-Simplex, Inc. 
Swindell-Dressler Corp. 
Lehrs (Electric or Fuel Heated) 
Frazier-Simplex, Inc. 
Swindell-Dressler Corp. 


Lehr Loaders 
Frazier-Simplex, Inc. 


Carborundum Co 
Corhart Refractories Co. 


Norton Co. 
Vitro Mfg. Co. 
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1., & Co., Inc., 


Du Pont de Nemours, E. I., & Co., Inc., 


Carborundum Co. (Carborundum and 


Electro Refractories & Alloys Corp. 
Norton Co. (Alundum-Crystolon) 
Gums: Arabic—Amber Sorts, Powdered, 


Ghatti— Powdered, Granular, Crude 
Tragacanth—Ribbon—Flake— Powdered 


Carborundum Co. (Carbofraz heat treat- 


xide, Silicon 


Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co., Inc., 


Drakenfeld, B. F., & Co., Inc. 
Ferro Enamel Corp.—Allied Engineering 


Ferro Enamel Corp.—Allied Engineering 


Kiln Furniture (Silicon Carbide, Semi-Silicon 


Electro Refractories & Alloys Corp. 
Ferro Enamel Corp. ve Supply 


Sintered Aluminum xide, S 


Electro Refractories & Alloys Corp. 


Linings (Furnace Refractory, Block Refrac- 
tory Plate, Brick, and Tile) 


Electro Refractories & Alloys Corp. 


Lithium Carbonate 
Drakenfeld, B. F., & Co., Inc. 
Foote Mineral Co. 
Hommel, O., Co., Inc. 


Lithium Minerals 
Foote Mineral Co. 


Magnesia (Fused) 
Electro Refractories & Alloys Corp. 
Norton Co. 


Magnesia (Sintered, Calcined) 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, BE. I., & Co., Inc., 
Electrochemicals Dept. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Pemco Corp. 
Magnesite 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. ‘E. & Co., Inc., 
Electrochemicals ‘Dept. 
Foote Mineral Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Vitro Mfg. Co. 
Magnesite Calcined 
Foote Mineral Co. 
Hommel, O., Co., Inc. 
Magnesium Carbonate 
Drakenfeld, B. F., & Co., Inc. 
Ferro Enamel Corp. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Manganese 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Ferro Enamel Corp. 
Hammill & Giilespie, Inc. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Vitro Mfg. Co. 


Manganese Dioxide 
Drakenfeld, B. F., & Co. 
Ferro Enamel Corp. 
Foote Mineral Co. 
Hommel, O., Co., Inc. 


Manganese (Oxide) 
Corhart Refractories Co. 
Drakenfeld, B. F.,:-& Co., Inc. 
Du Pont de Nemours, E. I., & Co., Inc., 

Electrochemicals Dept. 

Ferro Enamel Corp. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 

Masks (Breathing) 
Drakenfeld, B. F., & Co., Inc. 
Hommel, O., Co., Inc 

Metals (Porcelain Enameling) 
American Rolling Mill Co. 


Micronized Products 
Pemco Corp. 
Microscopes’ (Polarizing) 
Bausch & Lomb Optical Co. 
Spencer Lens Co. 
Microscopes (Stereoscopic) 
Bausch & Lomb Optical Co. 
Spencer Lens Co. 


Minerals 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Foote Mineral Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Vitro Mfg. Co. 


ers 
Clearfield Machine Co. 


Mixers (Batch) 
Clearfield Machine Co. 
Lancaster Iron Works, Inc. 


Mixers (Concrete, Paving, Road Paving, 
Plaster, Asphalt, —s Mortar, 
Bituminous) 

Lan¢aster Iron Works, Inc. 


Mixers (Laboratory) 
Lancaster Iron Works, Inc. 


Mold Sanders 
Lancaster Iron Works, Inc. 


Muffles (Furnace) (Laboratory) 
Carborundum Co. (Carbofraz) 
Electro Refractories & Alloys Corp. 
Frazier-Simplex, Inc. 

Norton Co. 


Mullers (Batch) 
Clearfield Machine Co. 
Iron Works, Inc. 


Muriatic Acid 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Pennsylvania Salt Mfg. Co. 


Needle Antimony 
Foote Mineral Co. 
Harshaw Co. 
Hommel, O., Co., Inc. 


Nepheline Syenite 
Great Lakes Foundry Sand Co. 


Nickel Salts 
Drakenfeld, B. F., & Co., Inc. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 


Nitrates (Cobalt, Sodium) 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. 1., & Co., Inc., 
Electrochemicals Dept. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Vitro Mfg. Co. 
Nitre 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 


Norbide (Norton Boron Carbide) 
Norton Co. 
Olivine 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 


Opacifiers 
Drakenfeld, B. F., & Co., Inc. ’ 
Du Pont de Nemours, E. I., & Co., Inc., 

Electrochemicals Dept. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
Pemco Corp. 

Pennsylvania Salt Mfg. Co. 
Titanium Alloy & Mfg. Co. 
Vitro Mfg. Co. 


Overglaze Colors 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Ferro Enamel Corp. 
Hommel, O., Co., Inc. 


Oxides 

Drakenfeld, B. F., & Co., Inc. 

Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 

Ferro Enamel Corp. 

Harshaw Chemical Co. 

Hommel, O., Co., Inc. 

Metal & Thermit Corp. 

Pemco Corp. 

Titanium Alloy & Mfg. Co. 

Vitro Mfg. Co. 


Palladium Decorations 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Hommel, O., Co., Inc. 


Pans—Wet and D 
Clearfield Machine Co. 


Hommel, O., Co., Inc. 
Industrial Ceramic Products, Inc. 
Potters Supply Co. 


Placing Sand 
Great Lakes Foundry Sand Co. 
United Clay Mines Corp. 


Platinum Decorations 
Du Pont de Nemours, E. I., & Co., Inc., 
Dept. 
Hommel, O., Co., 


Polariscopes 
Bausch & Lomb Optical Co. 
Frazier-Simplex, Inc. 


Porcelain Enameling Service (Practical) 

American Rolling Mill Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 

Ferro Enamel Corp. 

Hommel, O., Co., Inc. 

Pemco C 

Titanium Alloy & Mfg. Co. 

Vitro Mfg. Co. 


Porcelain Enamels 
Ferro Enamel Corp. 
Hommel, O., Co., Inc. 
Pemco Corp. 
Titanium Alloy & Mfg. Co. 
Vitro Mfg. Co. 
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Says Mr. G. W. Denison, President of The 
Ohio Clay Company, Cleveland, Ohio, manu- 
facturer of brick and building tile. ‘*The 
design and performance of F-R-H is more 
than satisfactory ... including quality pro- 
duction, low-cost maintenance, and mini- 


mum horse power requirements.” 


This typifies the acceptance F-R-H Ceramic 
Machinery is getting from users everywhere. 
You, too, will be well pleased with an F-R-H— 


in performance; in finer quality production; 
and in savings of time, labor and mainte- 


nance. 


F-R-H Machines are designed for all types of 
ceramic production ...chinaware, floor and 
wall tile, drain tile and brick. If you are 
faced with a difficult manufacturing prob- 
lem, let us help you. Write for full informa- 
tion—no obligation. 


THE FATE-ROOT-HEATH CO. 
Plymouth, Ohio, U. S. A. 
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Potash (Carbonate) 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals ‘Dept. 
Harshaw Co. 
Co.,Inc. 
& Co. 
Vitro Mfg. Co. 
Potassium Hydroxide 
Innis, Speiden & Co. 
Producer Glass Plants 
Frazier-Simplex, Inc, 


Mills 
Lancaster Iron Works, Inc. 


Pyrites (Natural Iron Sulphide) 
Foote Mineral Co. 
Hommel, O., Co., Inc. 


Pyrometer Tubes 
Carborundum Co. 
Leeds & Northrup Co. 
Montgomery Porcelain Products Co. 


Pyrometer Tubes (Refractory and Hard 
Porcelain) 
Electro Refractories & Alloys Corp. 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 
Norton Co. 
Pyrometers (Optical, Radiation, Surface, Im- 
mersion, Needle) 
Leeds & Northrup Co. 
Pyrometric Cones 
Edward Orton, Jr., Ceramic Foundation 


Raw Material Handling Equipment 
Frazier-Simplex, Inc. 
Lancaster Iron Works, Inc. 


Recorders, COs 
Leeds & Northrup Co. 
Recorders, Draft 
Leeds & Northrup Co. 
Recorders, Tank Pressure 
Leeds & Northrup Co. 
Refractometers 
Bausch & Lomb Optical Co. 
Electro Refractories & Alloys Corp. 
Spencer Lens Co. 
Refractories 
Carborundum Co. 
Corhart Refractories Co. 
Electro Refractories & Alloys Corp. 
Norton Co. 
Refractory Materials 
Carborundum Co. 
Corhart Refractories Co. 
Electro Refractories & Alloys Corp. 
Norton Co. 
Titanium Alloy & Mfg. Co. 
Respirators 
Drakenfeld, B. Mie & Co., Inc. 
Hommel, O. big ne. 
Rutile 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Foote Mineral Co. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
Orefraction, Inc. 
Vitro Mfg. Co. 
Saggers 
Carborundum Co. 
Electro Refractories & Alloys Corp. 
Enamel Corp.—Ceramic Supply 
iv. 
otters Supply Co. 
Salt Cake 
American Potash & Chemical Corp. 
Drakenfeld, B. F., & Co., Inc. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Pennsylvania Sait Mfg. Co, 
Sandblast Sand 
Great Lakes Foundry Sand Co. 
Sand Griaders and Sifters 
Lancaster Iron Works, Inc. 
Selenite of Sodium 
Drakenfeld, B. F., & Co., Inc. 


Hommel, O., Co., Inc. 
Vitro Mfg. Co. 
Selenium 
Drakenfeld, B. F., & Co., Inc. 


Du Pont de Nemours, B. I., & Co., Inc., 
Electrochemicals Dept. 
Foote Mineral Co. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Vitro Mfg. Co. 
Sheets (Enameling Iron) 
American Rolling Mill Co. 
Silica (Fused) 
Electro Refractories & Alloys Corp. 
Foote Mineral Co. 
Hommel, O., Co., Ine. 
Silicate of Soda 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 


Silicon Carbide 
Carborundum Co. 
Electro Refractories & Alloys Corp. 
Norton Co. 


Silicon Carbide Firesand 
Carborundum Co. 


Sillimanite Refractories 
Electro Refractories & Alloys Corp. 
Slabs (Furnace) 
Carborundum Co. 
Electro Refractories & Alloys Corp. 
Norton Co. 
Soda Ash 
American Potash & Chemical Corp. 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Pennsylvania Salt Mfg. Co. 
Vitro Mfg. Co. 


Sodium Antimonate 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
Vitro Mfg. Co. 
Sodium Fluoride 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co., 
Electrochemicals Dept. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Vitro Mfg. Co. 
Sodium Metasilicate 
Harshaw Chemical Co. 
Innis, Speiden & Co. 
Sodium Nitrite 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Sodium Orthosilicate 
Innis, Speiden & Co. 
Sodium Silica Fluoride 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Harshaw Chemical Co. d 
Hommel, O., Co., Inc. 
Innis, Speiden & Co. 
Sodium Uranate 
Drakenfeld, B. F., & Co., Inc. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Soot Blowers 
Frazier-Simplex, Inc. 
Special Machines 
Frazier-Simplex, Inc. 
Spar 
Du Pont de Nemours, E. I.,5& Co., Inc., 
Electrochemicals Dept. 
Harshaw Chemical Co, 
Hommel, O., Co., Inc. 
Maxson, Elwyn L. 
Vitro Mfg. Co. 
ommel, O., Co., Inc. 
Spraying Equipment 
Hommel, O., Co., Inc. 
Spurs 
Potters Supply Co. 
Stacks 
Lancaster Iron Works, Inc. 
Steel Plate Construction 
Lancaster Iron Works, Inc, 
Stilts 
Hommel, O., Co., Inc. 
Industrial Ceramic Products, Inc. 
Potters Supply Co. 
Sulfur 
Hommel, O., Co., Inc. 
Stauffer Chemical Co. 
Sulfuric Acid 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Pennsylvania Salt Mfg. Co. 
Stauffer Chemical Co. 
Talcs 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Innis, Speiden & Co. 
International Pulp Company 
Tanks 
Frazier-Simplex, Inc. 
Tank Blocks 
Corhart Refractories Co. 
Tanks (Pickle) 
Hommel, O., Co., Inc. 
Tanks for Raw Material Steel or Concrete 
Lancaster Iron Works, Inc. 
Tile (Floor) 
Norton Co. 


Inc., 


Fi 


Tile (Muffle) 
Carborundum Co. 
Electro Refractories & Alloys Corp. 
Norton Co. 
Tile (Refractory) 
Carborundum Co., (Carbofraz) 
Electro Refractories & Alloys Corp. 
Norton Co. 
Tin Oxide 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
Vitro Mfg. Co. 
Titanium 
Drakenfeld, B. F., & Co., Inc. 
Foote Mineral Co. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Titanium Alloy & Mfg. Co. 
Vitro Mfg. Co. 
Titanium Oxide 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Foote Mineral Co. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
Titanium Alloy Mfg. Co. 
Vitro Mfg. Co. 
Trisodium Phosphate 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Trucks 
Lancaster Iron Works, Inc. 
Tubes (Insulating) 
Carborundum Co. 
McDanel Refractory Porcelain Co. 
Norton Co. 
Tubes (Pyrometer) 
Carborundum Co. 
Electro Refractories & Alloys Corp. 
Leeds & Northrup Co. 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 
Norton Co. 
Uranium Oxide 
Drakenfeld, B. F., & Co., Inc. 
Ferro Enamel Corp. 
Harshaw 
Hommel, O., Co., 
Uranium Oxide 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Ferro Enamel Corp. 
Hommel, O., Co., Inc. 
Vitro Mfg. Co. 
Water Softening Plants 
Frazier-Simplex, Inc. 
Waxes (Beeswax, Carnauba, Refined yellow 
Beeswax) 
Innis, Speiden & Co. 
Wet Enamel 
Ferro Enamel Corp. 
Hommel, O., Co., Inc. 
Pemco Corp. 
Titanium Alloy & Mfg. Co. 
_ Vitro Mfg. Co. 


ting 
Drakenfeld, B. F., & Co., Inc. 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Vitro Mfg. Co. 
Winding Drums 
Lancaster Iron Works, Inc. 
Zinc Oxide 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Vitro Mfg. Co. 
Zircon 
oote Mineral Co. 
ommel, O., Co., Inc. 
Metal & Thermit Co. 
Zirconia 
Du Pont de Nemours, E. I., & Co., Inc., 
Electrochemicals Dept. 
Foote Mineral Co. 
Harshaw Chemical Co. 
Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
Titanium Alloy & Mfg. Co. 
Vitro Mfg. Co. 
Zirconium Oxide 
Foote Mineral Co. 
Hommel, O., Co., Inc. 
Titanium Alloy Mfg. Co. 
Zirconium Silicate and Ultrox 
Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
Zirkite (Natural ZrO:) 
Foote Mineral Co. 
Hommel, O., Co., Inc. 
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JOURNAL OF THE SOCIETY 
OF GLASS TECHNOLOGY 


A bimonthly Journal containing the 
original papers communicated to the 
Society together with abstracts of other 
papers covering the whole field of glass 
technology. 


Membership of the Society is open 
to all persons, or associations of persons, 


interested in glass. 


Orders and enquiries should be addressed to— 


The Secretary, 

Society of Glass Technology, 

The University, 

“Elmfield,”” Northumberland Road, 
SHEFFIELD 10, England. 


OFFICIAL 
AMERICAN CERAMIC SOCIETY 
EMBLEM 


— | 


10 K. Solid Gold—$7.80 
20 Year Gold Filled—$3.90 


Prices include Federal Defense Tax 


Key is available with 
*‘Member”’ or “Fellow” inscription 


Order directly from the 


AMERICAN CERAMIC SOCIETY 
2525 N. High St. Columbus, Ohio 


This Is The Microscope 
You Are Waiting For 


These are the lenses that make up the heart of 
a microscope. Assembled and mounted on the 
stand they become a B&L Microscope... the 
microscope you have been planning to purchase 
when restrictions are lifted. 

It will represent the best and the latest in the 
application of optical science to microscopy. 
From the initial mathematical calculations to the 
final inspection each B&L Microscope will al- 
ways measure up to this standard and each is the 
product of the experience that has gone before. 

There are the facilities of America’s first and 
finest optical glass plant, new methods of manu- 
facture such as the diamond milling of optical 
parts, new materials such as the B&L low tem- 
perature lens cement and other new techniques. 
All these things, and more, will be combined to 
give you the finest optical equipment that can 
be built. 


BAUSCH & LOMB 


OPTICAL CO., ROCHESTER, N. Y. 
ESTABLISHED 1853 


Makers of Optical Glass and a Complete Line of Optical Instruments 
for Military Use, Education, Research, Industry and Eyesight Correction 
and Conservation 
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All Types of Circular and Straight Tunnel Kiins 


SWINDELL-DRESSLER CORPORATION 


Post Office Box 1888 Pittsburgh, Pa. 
Lehrs and Enameling Furnaces, Electric and Gas Fired 


Full Details Furnished on Request 


WANTED TO BUY 


Transactions of The American Ceramic Society 
Volumes 2, 6, 9, 10, 12, 15, 17, 19 


EMERSON P. Poste THE SHARP-SCHURTZ 


CONSULTING CHEMICAL ENGINEER 
COMPANY 
ANALYSES: CERAMIC RAW MATERIALS AND PRODUCTS, 


FUELS, IRON AND STEEL, ETC. 
CHEMISTS FOR THE CERAMIC INDUSTRY 


SPECIAL INVESTIGATIONS: PHYSICAL AND CHEMI- 
WE HAVE FULLY EQUIPPED LABORATORIES AT 


309 McCALLIE AVE., 
CHATTANOOGA, TENN. LANCASTER, OHIO U.S.A. 


The West the Rochies 


POTTERY CLAYS 


English and American 


CERAMIC COLORS 
Blythe Colour Works, Ltd. 


SLABS...SETTERS...SAGGERS 


New Castle Refractories Co. 


STANDARD PYROMETRIC CONES 


Edward Orton, Jr., Ceramic Foundation 


FRANTZ FERROFILTERS 


LAKEFIELD NEPHELINE SYENITE 
Great Lakes Foundry Sand Co. 


ELWYN L. MAXSON 


Offices & Storeroom 1526 Canada Bivd., Glendale, Calif. 
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The 


CLEARFIELD 
(muller type) Mixer 


is the most efficient 
means of blending 
and tempering vari- 
ous raw materials 
used in the ceramic 
and allied indus- 
tries. 


Clearfield 610 Mixer preparing dry press refractories. 
' We shall be glad to furnish informa- 


tion if advised of your requirements. 


CLEARFIELD MACHINE COMPANY 
Clearfield, Penna. 


GUM isco) GHATTI 


Have you tried GUM GHATTI as a temporary binder? We have imported GUM GHATTI for many years 
and have served others in your industry successfully. This may be of interest to you . 


INNIS, SPEIDEN & CO. 


Eastern representatives for the Sierra Talc Company of Los Angeles, Calif. 


117 LIBERTY STREET 


Chicago Cleveland Cincinnati 


Boston 


NEW YORK 6, N. Y. 
Philadelphia Gloversville, N. Y. 


WANTED 


Man experienced in general factory man- 
agement to act as assistant to Works 
Manager of long established hand glass 
plant employing 125 persons. Applications 
should be complete giving age, draft 
status, experience and salary requirements. 


Address Box 263F, The American Ceramic 
Society, Inc., 2525 N. High St., Columbus 
2, Ohio 


CERAMIST WANTED 


To teach ceramics and kindred subjects in a psy- 
chiatric Clinic. A shop fully equipped for its pur- 
pose with much high class work to its credit is 
available. 

Ability to mix clays, compound glazes and do 
firing is essential, as well as skill in throwing, turn- 
ing, mould making, and casting. Some knowledge 
of designing, decorating, and modeling is necessary. 
Eighteen hours teaching per week. Address Box 
264F, The American Ceramic Society, 2525 N. High 
St., Columbus 2, Ohio. 
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WHEN it comes to getting best results ‘Helped obtain the almost perfect glaze finish neces’ _ for 
in opacified glazes, ceramists have long rubber glove models.’’ 
it to time-  "*Zireopax glazes are now much more desirabl- “an.” 
proved products, like ircOniuM ane 

y good white glazes possessing exceuent tex- 
Glaze Opacifiers. Not only are TAM Zir ture, color, range, gloss, and opacity.” 


conium Glaze Opacifiers adequately tak- 
ing the place of tin, but they are actually “=-- continue with Opax as our only opacifier. 


giving better results in most applications. ‘... more opaque than the tin glaze... fires to a very bright 


Here are comments of a few users: texture at Cone .03.”’ 
To help you make the most of TAM 
Zirconium Opacifiers in getting better 
ALLOY MANUFACTURING COMPANY glazes, our Service Department Divi- 


sion is always available at the plant. 
And for “on the spot” consultation, our 
field engineers will be glad to work 
with your production department. 


BACK THE ATTACK—BUY MORE THAN BEFORE! 
U.S. Pat. Off. 


“GENERAL OFrices AND WORKS: NIAGARA FALLS, N. Y., U. S. 
“EXECUTIVE OFFICES: ‘111 BROADWAY, “(NEW YORK CITY 
for Pacific Coast States . . ... . H.- BUTCHER COMPANY, Los Angeles, San Francisco, Portland, 
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Guaranteed 


9914%-100% Pure 


BORAX 


Select the Brand which has back of it years of successful use 
by experienced Ceramists 


Pacific Coast Borax Co., New York 


Chicago Los Angeles 


BORIC ACID 


BACK NUMBERS 


JOURNAL OF AMERICAN CERAMIC SOCIETY 
AND ALL IMPORTANT MAGAZINES FROM THE WORLD OVER 


We furnish single copies, volumes, or sets reasonably and promptly 
WRITE, PHONE OR WIRE PERIODICALS DEPARTMENT 


THE H. W. WILSON COMPANY 950 University Avenue, New York 


— 


Ceramic 
Give 


We Sell— 

We Manufacture 
Pins—all shapes and lengths Sagger Clays—Kentucky 
Stilts Ground Fire Clay—Ohio, 

Pennsylvania 
Thimbles Bitstone—all sizes 
Spurs Fire Brick 

Imported Paris White 
Sagecrs Domestic Whiting 
Crucibles Georgia Kaolin 
Tile for Decorating Kilns Modeling Clay 


THE POTTERS SUPPLY COMPANY 


EAST LIVERPOOL, OHIO 


an 
: 
Be 
Be 
Sa 


“Today ... Marvels of American mechanical science are 
relentlessly rolling over enemy territory. To meet the in- 
creasing needs of our fighting machines and fighting men, 
Solvay Alkalies and related products are making their 
special contribution to America’s war production. 


Tomorrow ... The Solvay Process Company will answer 
industry’s call for quality alkalies and related products. 
Solvay’s broad tech- 
nical knowledge and 
extensive research fa- 
cilities will be united 
with industry. Together 
they will work for the 
advancement of indus- 
trial America and a 
better way of life. 


SODA ASH CAUSTIC SODA 
AMMONIUM BICARBONATE 
AMMONIUM CHLORIDE 
PARA-DICHLOROBENZENE 


CAUSTIC POTASH 


SOLVAY SALES CORPORATION 


Alkalies and Chemical Products Mayufacturead by The Solvay Process Company 


40 RECTOR STREET NEW YORK 6, N. Y. 


SODIUM NITRITE + SA.T 


CHLORINE . MODIFIED SODAS 
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WANTED TO BUY 
March 1944 Bulletin 
The American Ceramic Society, Inc. 


2525 N. High St. 
Columbus 2, Ohio 


CLINCHFIELD SAND & FELDSPAR CORP. 
618 Mercantile Trust Building 
Baltimore 2, Maryland 


MILL—BEDFORD, VIRGINIA 


POTASSIUM CARBONATE6 


CALCIUM CHLORIDE 


QUALITY COLORS 


for 
QUALITY WARE 


Whether your requirements are 
large or small, we take the 
same painstaking care to 
serve you promptly and 
efficiently. Write us 
on any problem 
involving ce- 
ramic color. 


* 
Acid 
Resistant 
Colors 
Oxide 
Colors 
* 


COLORS — CHEMICALS — SPECIALTIES 


THE VITRO MANUFACTURING CO. 


CORLISS STATION PITTSBURGH, PA. 
16 California St., San Francisco, Callf. 
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... IN GLASS PLANT EQUIPMENT 


Complete Glass Plants 


5 andling and 

_ Storage Equipment 


Glass Melting Furnaces Recuperative Pot Furnaces 
Window Glass Tanks 
Amco Lehrs 

Lehr Loaders 

Fuel Oil Systems 


Plate Glass Furnaces 
Gas Producer Systems Sheet and Plate Glass Lehrs 


Continuous Grinding and 
Polishing Equipment 


Batch and Material Handling 
and Storage Equipment 


Rolled Sheet and Plate Glass Plants <OUOOGR 
Complete Bottle and Tableware Plants 
Complete Window Glass Plants 
Modern Factory Buildings 
Appraisals 


Amsizr-Morton Company 


FULTON BUILDING ° PITTSBURGH, PA. 
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Le the telephone rush. Every night 
thousands of service men and women dash te 
the nearest telephones to talk with families 
and friends at home. Most of the Long Dis- 
tance calls from camps and naval stations are 
crowded into a few short hours. 


Many circuits are likely to be crowded at that 
time and it helps a lot when you “give 7 to 10 


to the service men.” 


BELL TELEPHONE SYSTEM 
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SPINKS 


High Grade— Uniform Quality Clays 
Types te Suit Your Individual Needs 


Ball 
Sagger 
Wad 


CLAYS 


The Spinks organization offers you the 
highest grade clays—all mined and stored 
under the strictest supervision and with 
the most modern equipment. Ample stor- 
age facilities assure you prompt shipment 
and low moisture content. 


Write Us for Samples 


SPINKS CLAY CO. 


P. O. BOX 256 NEWPORT, KY. 
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If giving your product the final touch of lustre that “S 
lends sales appeal has become a problem, you can 
_tely,on ULTROX to solve it. In the short time this 


cient, super-refined opacifier for ceramic glazes 

has been on the market, it has gained ready accep- 

tance by manufacturers. 
Producing glazes of uniform color, mirror-like PRIORITIES? a 

at ALL! 

That is right! Neither 


reflectance and smooth surface hardness, ULTROX 
increases your product’s saleability...thus enabling 
you to keep present customers happy and build 
toward postwar sales. 

Always eager to give every possible assistance to 


Uitrox, norSodium Anti- 
monate and Antimony 
Oxide require priori- 


he faciliti 
you to ties, We ship fromatdek 
of our Ceramic Laboratory are available for develop- for jamnédichs delivery. 


ing glazes and enamels involving the use of ULTROX 
and Sodium Antimonate. We welcome your inquiries. 


METAL « THERMIT CORPORATION 
120 Broadway, New York 5, N.Y. CERAMIC DIVISION 
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